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INTRODUCTION 


I. INTRODUCTION 


In this section, we will describe the system over- 
view on the KYOTRONIC 85 such as external 
and internal views, system configuration and set- 
ting up. 


I-1 System Overview 

The KYOTRONIC 85 isa light-weighted Portable 

Computer which has following features: 

e Built-in application programs. 

 2-way power supply by dry batteries or AC 
adaptor. 

e 80C85 Microprocessor pin and software com- 
patible with intel 8085. 

e A-32K Byte ROM which contains powerful 
BASIC interpreter. 

© Standard 16K-Byte RAM and can be increased 
up to 32K Bytes easily. 

Peripheral I/O Interface such as for printer, 
RS-232C and cassette recorder. 

Built-in Ni-Cd battery for RAM and clock func- 
tion back-up. 

e Auto power off function for saving the battery 
life. 


I-1-1 Built-in Apprication Programs 

BASIC: The principal language to operate the 
computer. 

TEXT: This function is a simple text editor 
for creating and modifying text. 

TELCOM: Telecommunication function. 
Terminal emulation of file up-load 
and down-load features through 
RS-232C interface. 


[-1-2 2-way Power Supply by Dry Battery or 
AC Adaptor 

The KYOTRONIC 85 can be operated by 4 dry 

batteries (Size AA, AM-3) for hand held carry or 

AC adaptor for office use. 

Life time of battery operation is as follows: 

One hour per day ....---ssee0% Typical 20 days 

Four hours per day .....-...+++ Typical 5 days 

(Without I/O interface at normal temperature) 


I-1-3 Large LCD (Liquid Crystal Display) Screen 
The LCD has 240 dots in x-direction and 64 dots 
in y-direction. 

The unit size of the dot is 0.8 m/m X 0.8 m/m. 
User is available to change view angle of LCD 
display by rotating contrast volume. 








1-1-4 80C85 Microprocessor 


80C85 is software compatible with 8085 but is 
C-MOS low power processor. 


1-1-5 ROM (Read Only Memory) 


ROM stores application programs of the computer. 
It is equipped with a 32K ROM. 

As an optional feature, extra 32K ROM can be 
installed. 

Therefore, by doing this, capacity of ROM is ex- 
tended to 64K and user can use them separately 
by dividing it into two BANKs. 


1-1-6 RAM (Random Access Memory) 


RAM stores BASIC program and data. 

Even if power switch is turned off, the contents of 
RAM are not erased because of recovery by back- 
up battery equipped in the computer. The com- 
puter contains standard 16K RAM. 

As an optional feature, extra RAM up to 16K is 
available for enhancement by installing them into 
IC sockets on the MAIN P.C.B. 

Installation procedure for optional RAMs is shown 
in Section II-3. 


I-1-7 Peripheral I/O Interface 


RS-232C: Conforms to EIA Standard. 

Audio Cassette Interface: Allows to use audio 
cassette recorder for saving or loading a data or 
program. 

Printer Interface: Conforms to Centronics Inter- 
face Standard. 


1-1-8 Built-in Battery for RAM Back-up 

The rechargeable Ni-Cd battery supports RAM for 
typical 20 days (Standard 16K RAM installed). 
This battery also keeps the clock function when 
the power is off. 


1-1-9 Auto Power Off 


At the command-waiting condition, DC power is 
automatically cut off if there is no key-in for 
10 minutes. 

To re-start the operation, switch off the power 
ON/OFF switch first, then switch it on again. 

The value of interval time can be changed by 
software. 


I-2 External and Internal View 


LCD SCREEN 


KEYBOARD 





TOP CASE 


AC ADAPTER JACK 


BOTTOM CASE CONTRAST VR 


POWER SWITCH 


Figure I-1 Front View 
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Figure I-2 Rear View 
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Figure I-3 Internal View (1) 
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Figure I-4 Internal View (2) 


I-3 System Configuration 
The KYOTRONIC 85 can be connected to following peripherals. 
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Figure I-5 System Configuration 





1-4 Setting up 


Install four AM-3 type batteries or connect the 
AC adaptor. 

After installing the operational batteries or 
connecting AC adaptor, turn on MEMORY 
POWER Switch on the bottom case. 

If the MEMORY POWER Switch is off, the 
computer does not operate even if the power 
switch is on. 


Ni-Cd battery inside the case is used to protect 
RAM. 

Then, turn on the POWER Switch. 

Following MENU will appear on the LCD 
display. 

Adjust the view angle by adjusting the CON- 
TRAST volume so that you can set it at the best 
position to operate the computer. 











Figure I-5 Initial Screen 


II. MAINTENANCE PROCEDURE 


Il. MAINTENANCE PROCEDURE 


This section provides information about regular 
maintenance for the KYOTRONIC 85 such as 


II-1_ Disassembly 


Upper and lower Case Removal: 


1. Disconnect the cables from the unit. 

Taking care not to scratch any key top, turn 

the unit over and remove the four screws 4 

from the upper and lower cases. 

Remove the upper case; it opens to the right 

side. 

Please note that the upper and lower cases are 

secured by snaps. Also, do not apply too much 

force when pulling open; the LCD and key- 

board connectors are attached. 

3. Remove the LCD, key board and LED con- 
nectors from the MAIN P.C.B. 


i) 


LCD connector 


LED connector 


disassembly, troubleshooting chart and optional 
ROM and RAM installation. 


K/B P.C.B. Removal: 


1. Remove the five screws 8) and then remove 
the K/B P.C.B. and K/B supports. 


LCD P.C.B. Removal: 
1. Remove the buzzer connector from the LCD 
P.C.B.. 


2. Remove the four screws ( 
the LCD P.C.B. 


and then remove 


MAIN P.C.B. Removal: 


1. Remove the seven screws 0). 

2, Remove the MAIN P.C.B. upward, taking care 
when removing the RESET switch and battery 
contact spring. 


Buzzer connector 





Key board connectors 





Figure II-1 Disassembly 


II-2 Reassembly 


MAIN P.C.B. Reassembly: 


1. Align the screw positions of the lower case 
with the MAIN P.C.B. Gently insert the MAIN 
P.C.B. from the rear and place the reset switch 
knob in the proper notch. 

2. Secure the battery contact spring. 

3. Attach the MAIN P.C.B. to the lower case by 
using the seven M3 X 8 screws. 


LCD P.C.B. Reassembly: 


1. Attach the LCD P.C.B. to the upper case by 
using the four M3 X 3 screws. 


2. Insert the buzzer connector in the LCD P.C.B. 


K/B P.C.B. Reassembly: 


1. Align the two K/B supports with the holes 
in the P.C.B. and attach them so that they 
fit to the P.C.B. edge. 

2. Align the K/B supports and K/B P.C.B. holes 
with the upper case screws. 

3. Attach the K/B supports and K/B P.C.B. to 
the upper case by using the five M3 X 8 screws. 


CASE Reassembly: 


1. Position the upper case to the right side of the 
lower case, taking care not to scratch.the key 
top, 

2. Attach the LCD K/B and LED connectors to 
the MAIN P.C.B. 

3. Place the upper case over the lower case, taking 


II-3 Installation of Optional RAMs and ROM 


1. Installation of Optional RAMs: 


Open the Top and Bottom Case of the com- 
puter (refer to Part II-1 Disassembly and 
Il-2 Reassembly). On the MAIN P.C. Board, 
you can find two IC sockets marked “OPTION 
RAM”. You must install the first 8K-RAM on 


care that the cable is not pulled out of place, 
Align the upper and lower cases so that the 
tabs fit well. 

Turn the cases over, and secure them together 
by using the four M3 X 8 screws. 


the IC socket marked “OPTION RAM #2”. 
Prior to inserting the RAMs, make sure that 
all the pins of the RAM are correctly aligned 
against the socket pins. 





Figure II-2 Installation of Optional RAM 


2. Installation of Optional ROM: 
Using the coin, remove the ROM Cover on the 
Buttom Case. You will find an IC socket with 
a plastic housing. Insert optional ROM into 
this socket. On the P.C, Board, at’ the four 


IC Socket for 


Optional ee 


cornérs of the IC socket, you will find the 
number of pins, such as 1, 14, and 28. 

Pay attention that pin-1 of the ROM is cor- 
rectly aligned against pin-1 of the IC socket. 


Figure II-3 Installation of Optional ROM 


II-4 Troubleshooting 


This section shows you how to go about solving 
a problem or malfunction that has been identified. 
All you have to do, is find the problem in the 
Troubleshooting Guide and refer to the section 
indicated by the number. Each section then 
identifies the components associated with the 
circuit in question and provides remedial instruc- 
tions. 

After completing any repairs, you should re-check 


each functional item according to the CHECK 
LIST. You can make use of the CHECK LIST 
even if the location and condition of the mal- 
function are not readily identified. 

Note: 

The arrow mark ( — ) in this Troubleshooting 
Chart shows each check point number of the 
Check Point Location Chart (page 2-15). 


TROUBLESHOOTING GUIDE 


START 


Doesn't work at all? 














LCD doesn’t function? 


YES 








Keys don’t function? 


YES 






Buzzer doesn’t function? 


YES 





Clock doesn’t function? 








YES 





RESET doesn’t function? 





Memory protection doesn’t function? 






TO NEXT PAGE 
2-4 





Printer Interface doesn’t function? 


Cassette interface doesn’t function? 


RS-232C interface doesn’t function? 


All functions check OK? 





1. Doesn’t work at all 


Check the power 


© Check to be sure that the batteries are in and that the AC adaptor is 
connected. 

@ \s the memory power switch ON? 

© Is the power switch ON? 





Check the DC/DC converter circuit. > 1-1 (VL) 
© |s 3,6—8V applied to pin 4 of the converter transformer? 

(If not, check C2 ~ C8, battery contacts and adapter jack.) 
© Check all output voltages. 





a) VDD... +5V (if not, check D7, C15 and D6) > 1-2 (VDD) 

b) VEE —5V (if not, check D4, C13 and RD5) — 1:3 (VEE) 

c) VB. +5V (if not, check T15 and T16) > 1-4 (VB) 
@ \s T6 oscillating? — 1-5 (76) 


(If not, check T7, T8, C11, R19, R18, R20 and T6.) 





Check the RESET and RAM RST signal. 

© Is RESET signal high level (+2.2V —5.3V)? 
If not, check T10, T11, T12, T9 RESET signal. > 1-6 (M19 Pin 36 RESET) 

@ Is RAM RST signal low level (0.8V —0.3V)? 

If not, check T10, T11, 712, T9 and RAM RST signal. 
















Check the logic circuit. 
@ Check the CPU clock frequency. 
(X1 terminal = 4.9152 MHz; CLK terminal = 2.4576 MHz) 
(If not, check X2 and M19.) 
@ Try replacing the LCD unit. 
®@ Check all ICs, 







—> 1-7 (M19 Pin 1) 








2. LCD doesn’t function 





NO 








No display at all 


YES 


Check source voltage (VDD, VEE, VB). 
Refer to (1) “Doesn't work at all’. 


Check the RESET signal. 
Refer to (6) “RESET doesn’t function’. 








Check the LCD waveform. 
(If abnormal, check the LCD power supply operation amplifier.) 


Check the interface circuitry. 
(Check all IC’s connected to the bus line, M17 and M20.) 





Check if connector is correctly connected.) 
Check LCD drivers (on LCD PCB) HD44102 and HD44103. 
(Or replace the LCD unit.) 
















3. Keys don’t function 









Check if keyboard connector is correctly connected. 


Check the key scan signal. 
Is scan signal present at M25 PAO — PA7 and PB1? 
(If not, check if pulses are emitted from the TP terminal (pin 10) of M18 and 
M285 at 4 msec intervals.) 














—> 3-1 (M25 Pin 21 to 30) 






—> 3-2 (M18 Pin 10) 
—> 3-3 (M19 Pin 7) 


—> 3-4 (CN7) 


4. Buzzer doesn’t function 










Check connector connections. 
© Check if LCD connector is correctly connected. 
© Check if buzzer connector on LCD PCB is correctly connected. 


—> 4-1 (T19) 








—> 4-2 (M26 Pin 13) 
—> 4-3 (M34 Pin 4) 
—> 4-4 (M25 Pin 34) 
—> 4-5 (M25 Pin 6) 





Check the buzzer. 
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5. Clock doesn’t function 





Check the power supply voltage. 
When power ON: +5V 
@ When power OFF: 2.0 — 4.0V 
(If not normal, check power supply circuit.) 






—> 5-1 (M18 Pin 14, VB) 











ae 
Check that a 250-Hz pulse is output from TP signal. 


— =F 


Check clock-setting 1Cs (M14 and M25) and ignal. 


6. RESET doesn’t function 
4 I 
Check RESET circuit. 
(Check T11, T10, T9, T12, DB, D9 and C17.) 





—> 5-3 (M18 Pin 10, TP) 


Check oscillation frequency (F=32.768 kHz). . 
(If not normal, check X1, C62, C63 and M18.) —> 5-2 (M18 Pin 12) 























Check all ICs which have RESET” and RESET signals. 
(Check M19, M25, M22, M14, M34, and also check LCD unit and RAM.) 











7. Memory protection doesn’t function 


© 


Check power supply voltage. 

@ When power ON: VB = +5V (if not, check converter circuit) —> 7-1 (VB) 
@ When power OFF: VB = 2,0 — 4,0V (if not, check Ni-Cad battery, 

D2 and D18) 


Check to be sure that there is not deviation in the timing of the signal and 
that the level changes symmetrically, when the RAM RST add RESET are. —> 7-2 (T12, RAM RST) 
switched ON/OFF. 


Check CMOS RAM. 








8. Printer interface doesn’t function 


-> 8-1 (T18, STROBE) 
> 8-2 (M14 Pin 2) 


Check th data signals. 
Check M25, M38 and M32. 


Check the connector and printer cable, 





> 8-3 (M25, 38, 32) 

















9. Cassette interface doesn't function 













Check TXC signals. 
{1s a modulated waveform output to pin 5 of the cassette connector during 
program (DATA) save? 

(If not, check M34, M19, C30 and C31.) 


—> 9-1 (CN2, TXC) 






Check RXC signals. 
|s a digital waveform input to the SID terminal of the CPU during program 
(DATA) load? 

(If not, check D11, D12, 013, M37, M34 and M19.) 


—> 9-2 (M19 Pin 5, SID) 





Check the cassette connector and cassette cable. 





10. RS-232C interface doesn’t function 





Check transmit side. 

Check if the switching digital signal (t5V — +3.5V) is output to connector 
pin 2 during transmission. Then check if the CTS signal is low level, 

(If not output, check M22, M24, M35, C78, C79, C80, C75, C76 and C77.) 


Check receive side. 

Check if a digital signal is input to M22 pin 20 (RRI terminal) during data reception. 
Check also to be sure that the RTS signal is low level. 

(If not emitted, check M22, M35, M33, D14, D15, D17 and D16.) 


—— 
Check the RS-232C select signal. 


Check if PB3 port (pin 32) of M25 is low level. 
(If not, check M25 and M33.) 














Check RS-232C connector and cable, 





11. All functions check OK? 





Check unit again, as described in the TROUBLESHOOTING GUIDE. 








=> 10-1 (CN3) 


—> 10-2 (M25 Pin 32, RS232C) 





Check List 


After completing any repairs or adjustments, check 
all functions with the following procedures TEST 
PROGRAM. Before beginning, however, perform 
acold start (See procedure 4). 


(1) Buzzer and LCD check (in BASIC mode) 


10 FOR I= 0 TO 255 

20 PRINT CHR$ (I); 

30 NEXT I 

40 END 
Operation 
After 1 beep the LCD display clears and then, 
all printable characters are displayed. 


(2) Clock test (in BASIC mode) 

(a) Setting the year, month, date, day, hour, 
minute and second 
Year, month, date setting: DATE$ = 
“day/month/year” 
Day setting: DAY$ = “day” (example: 
Sundary = Sun) 
Hour, minute, second setting: TIME$ = 
“hour: minute: second” 

(b) Confirmation of set data 
Return to the Main Menu with the MENU 
command and verify that the calendar 
has changed to the desired settings. 


(3) Keyboard test 


Refer to key functions in the Owner’s Manual, 
and check that all functions work. 


2-13 


(4) Reset function test (memory protection test) 


(a) Warm start 
Turn the Computer OFF and then ON, or, 
with the POWER switch ON, press RESET 
(on the rear). Check that all User files are 
displayed. 

(b) Cold start 
While pressing the CTRL and PAUSE keys, 
press the RESET switch and check that all 
previously created user files are erased and 
that the date and time are initialized. 


(5) Printer interface test (in BASIC mode) 
Input the characters to be printed out on the 
LCD display, and then, when the hard copy 
key PRINT is pressed, the displayed characters 
will all be printed out. 


(6) Cassette interface test (in BASIC mode) 


Type a three or four line program and then 
save it on tape using the CSAVE “file name” 
command. Then load the program will the 
CLOAD “‘file name” command and verify that 
the program was saved accurately. 


(7) RS-232C Tests 


Prepare two units to transmit and receive data 
first through the RS-232C Interface. See the 
Owner’s Manual for details. 
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Ill. THEORY OF OPERATION 


Ill. THEORY OF OPERATION 


IlI-1 General Description 


The KYOTRONIC 85 consists of the MAIN P.C.B. 
which includes CPU, PIO, UART, ROM and RAM, 
the LCD unit for display, the keyboard unit for 
data input. 

The MAIN P.C.B. has three principal LSIs. 


e@ CPU 80C85 
This is the Central Processing Unit which 
controls all functions. 


e PIO 81055 
This is the Parallel Input/Output interface 
controller which controls the parallel printer, 
keyboard, buzzer, clock and LCD. 


e@ UART 6402 
This is the Universal Asynchronous Receiver 
Transmitter which controls the RS-232C inter- 
face. 


The input/output for a cassette recorder is 
controlled by the CPU directly through its 
SOD and SID terminals. 

ROM, RAM and the other LSIs are connected 
to the system bus. 

ROM is available only for alternative selection 
of the Standard or the Optional. 

















As descrived below, the technical description of 
the KYOTRONIC 85 is divided into 16 sec- 
tions. 


CPU 

PIO 

UART 

Memory 

Address Decoding and BANK Selection 

Memory Map 

1/O Map 

Keyboard 

Cassette Interface 

Printer Interface 

Buzzer Control 

System Bus 

Check Control Circuit 

RS-232C Circuit 

LCD 

Power Supply and Reset Circuit 

Note: On the figure in this section, the solid line 
shows high-level active line and the broken 
line shows low-level active line. 


INTERFACE 


Figure III-1 System Block Diagram 








Tl-2 CPU 80C85 


1-chip, 8-bit C-MOS microprocessor. 

The 80C85 is a complete 8-bit parallel Central 
Processing Unit (CPU). Its instruction set is fully 
compatible with the 8085A microprocessor, and 
it is designed to improve the present 8080A’s 
performance with higher system speed. 

The 80C85 uses a multiplexed data bus. The CPU 
bus is devided into two sections, one is 8-bit 
address bus and the other, 8-bit address and data 
bus. For the KYOTRONIC 85, the data bus and 
the address bus are separated by ALE signal at 
Ml. 

The performance of the bus line is increased by 
M2, M21 and M38, 


Ill-2-1 Functional Description 


The 80C85 has twelve addressable 8-bit registers. 
Four of them can function only as two 16-bit 
register pairs. Six others can be used interchange- 
ably as 8-bit registers or as 16-bit register pairs. 


INTA RST 65 TRAP 





The 80C85 uses a multiplexed Data Bus. The ad- 
dress is split between the higher 8-bit Address 
Bus and the lower 8-bit Address/Data Bus. During 
the first T state (clock cycle) of a machine cycle 
the low order address is sent out on the Address/ 
Data Bus. These lower 8 bits may be latched ex- 
ternally by the Address Latch Enable signal (ALE). 
During the rest of the machine cycle the Data Bus 
is used for memory or I/O data. 

The 80C85 provides RD, WR, SO, $1 and 1O/M 
signals for bus control. An interrupt Acknowledge 
signal (INTA) is also provided. HOLD, READY 
and all interrupts are synchronized with the 
processor’s internal clock, The 80C85 also provides 
Serial Input Data (SID) and Serial Output Data 
(SOD) lines for simple serial interface. 

In addition to these features, the 80C85 has three 
maskable, vector interrupt pins and one non- 
maskable TRAP interrupt. 
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Figure III-2 80C85 Functional Block Diagram 


IlI-2-2 80C85 Functional Pin Description 


Symbol 

A8—A15 

(Output, 3-state) 
ADO—7 
(Input/Output, 3-state) 


ALE 
(Output) 


$0, S1 and IO/M 
(Output) 


RD 
(Output, 3-state) 
WR 
(Output, 3-state) 
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Figure III-3 80C85 Pin Layout 

Function 


Address Bus: The most significant 8 bits of the memory address or the 8 bits 
of the I/O address, 3-stated during Hold and Halt modes and during RESET. 


Multiplexed Address/Data Bus: Lower 8 bits of the memory address (or I/O 
address) appear on the bus during the first clock cycle (T1 state) of a machine 
cycle. It then becomes the data bus during the second and third clock cycles. 


Address Latch Enable: It occurs during the first clock state of a machine 
cycle and enables the address to get latched into the on-chip latch of peri- 
pherals. The falling edge of ALE is set to guarantee setup and hold times for 
the address information. The falling edge of ALE can also be used to strobe 
the status information. ALE is never 3-stated. 


Machine cycle status: 
10/M sl Status 

Memory write 

Memory read 

1/O write 

1/O read 

Opcode fetch 
Interrupt Acknowledge 


*#*# # HROHRHOO 
MMOH HHOHO 
RRO HOROrD 


= 3-state (high impedance) 

X = unspecified oa 

$1 can be used as an advanced R/W status. 

IO/M, SO and S1 becomes valid at the beginning of a machine cycle and remain 
stable throughout the cycle. The falling edge of ALE may be used to latch 
the state of these lines. 


READ control: A low level on RD indicate the selected memory or I/O device 
is to be read and that the Data Bus is available for the data transfer, 3-stated 
during Hold and Halt modes and during RESET. 


WRITE control: A low level on WR indicates the data on the Data Bus is to 


be written into the selected memory or I/O location. Data is set up at the, 


trailing edge of WR. 3-stated during HOLD and Halt modes and during 
RESET. 


3-3 








READY 
(Output, 3-state) 


HOLD 
(Input) 


HLDA 
(Output) 


INTR 
(Input) 


INTA 
(Output) 
RST 5.5 
RST 6,5 
RST 7.5 
(Inputs) 


TRAP 


RESET IN 
(Input) 


RESET OUT 
(Output) 


X1, X2 
(Input) 


CLK (OUT) 
(Output) 


SID 
(Input) 


soD 
(Output) 


VCC 
vss 





If READY is high during a read or write cycle, it is indicated that the memory 
or peripheral is ready to send or receive data. If READY is low, the CPU will 
wait an integral number of clock cycles for READY to go high before complet- 
ing the read or write cycle. (Not used on the KYOTRONIC 85.) 


HOLD indicates that another master is requesting the use of the address and 
data buses. The CPU, upon receiving the hold request, will relinquish the 
use of the bus as soon as the completion of the current bus transfer. Internal 
processing can continue. The processor can regain the bus only after the 
HOLD is remove. When the HOLD is acknowledge, the Address, Data, RD, 
WR and IO/M lines are 3-stated. (Not used on the KYOTRONIC 85.) 


HOLD ACKNOWLEDGE: Indicates that the CPU has received the HOLD 
request and that it will relinquish the bus in the next clock cycle. HLDA goes 
low after the HOLD request is removed. The CPU takes the bus one half 
clock cycle after HLDA goes low. (Not used on the KYOTRONIC 85.) 
INTERRUPT REQUEST: is used as a general purpose interrupt. It is sampled 
only during the next to the last clock cycle of an instruction and during Hold 
and Halt states. If it is active, the Program’Counter (PC) will be inhibited 
from incrementing and an INTA will be issued. During this cycle a RESTART 
or CALL instruction can be inserted to jump to the interrupt service routine. 
The INTR is enabled and disabled by software. It is disabled by Reset and 
immediately after an interrupt is accepted. 

INTERRUPT ACKNOWLEDGE: Is used instead of (and has the same timing 
as) RD during the instruction cycle after an INTR is accepted. 


RESTART INTERRUPTS: These three inputs have the same timing as INTR 
except they cause an internal RESTART to be automatically inserted. The 
priority of these interrupts is ordered as shown in Table III-1. These interrupts 
have a higher priority than INTR. In addition, they may be individually 
masked out using the SIM instruction. 


Trap interrupt is a nonmaskable RESTART interrupt. It is recognized at the 
same time as INTR or RST 5.5 — 7.5. It is unaffected by any mask or Inter- 
rupt Enable. It has the highest priority of any interrupt. (See Table III-1.) 


Sets the Program Counter to zero and resets the Interrupt Enable and HLDA 
flip-flops. The data and address buses and the control lines are 3-stated during 
RESET and because of the asynchronous nature of RESET, the processor’s 
internal registers and flags may be altered by RESET with unpredictable 
results. RESET IN is a Schmitt-triggered input, allowing connection to an 
R-C network for power-on RESET delay. 

The CPU is held in the reset condition as long as RESET IN is applied. 
Indicates CPU is being reset. Can be used as a system reset. The signal is 
synchronized to the processor clock and lasts an integral number of clock 
periods. 

X1 and X2 are connected to a crystal, LC or RC network to drive the internal 
clock generator. X1 can also be an external clock input from a logic gate. 
The input frequency is devided by 2 to give the processor’s internal operating 
frequency. 

Clock Output for use as a system clock. The priod of CLK is twice the X1, X2 
input period. 

Serial input data line. The data on this line is loaded into accumulator bit 7 
whenever a RIM instruction is executed. 

Serial output data line. The output SOD is set or reset as specified by the 
SIM instruction. 

+5 volt supply. 

Ground 


Ill-2-3 80C85 Interrupt 


The 80C85 has 5 interrupt inputs: INTR, RST5.5, 
RST6.5, RST7.5 and TRAP. INTR is identical in 
function to the 8080A INT. Each of the three 
RESTART inputs, 5.5, 6.5 and 7.5 has a program- 
mable mask. 

TRAP is also a RESTART interrupt but it is non- 
maskable. 

The three maskable interrupts cause the internal 


execution of RESTART (saving the program 
counter in the stack and RESTART address) if 
the interrupts are enabled and if the interrupt mask 
is not set. The nonmaskable TRAP causes the inter- 
nal execution of a RESTART vector independent 
of the state of the interrupt enable or masks. 
(See Table III-1.) 




















Name Priority a Type Trigger 

TRAP 1 | 24H Rising edge AND high level until sampled. 

RST7.5 2 | 3CH _ Rising edge (latched). 

RST6.5 3 34H High level until sampled. | 
RST5.5 4 2CH | High level until sampled. 

INTR 5 See Note(2)__ High level until sampled. 

















Notes: (1) The processor pushes the PC on the stack before branching to the indicated address. 
(2) The address branched to depends on the instruction provided to the CPU when the interrupt 


is acknowledged. 


Table III-1 80C85 Interrupt Priority and Restart Address 


IlI-2-4 Basic System Timing 


The 80C85 has a multiplexed Data Bus. ALE is 
used as a strobe to sample the lower 8-bits of 
address on the Data Bus. Fig. III-4 shows an 
instruction fetch, memory read and I/O write 
cycle (as would occur during processing of the 
OUT instruction). Note that during the I/O write 
and read cycle that the I/O port address is copied 
on both the upper and lower half of the address. 
There are seven possible types of machine cycles. 
Which of these seven takes place is defined by the 
status of the three status lines (IO/M, S1, SO) and 
the three control signals (RD, WR and INTA). 
(See Table III-2.) The status lines can be used as 








advanced controls (for device selection, for ex- 
ample), since they become active at the T1 state, 
at the outset of each machine cycle. Control 
lines RD and WR become active later, at the time 
when the transfer of data is to take place, so are 
used as command lines. A machine cycle normally 
consists of three T states, with the exception of 
OPCODE FETCH, which normally has either four 
or six T state (unless WAIT or HOLD states are 
forced by the receipt of READY or HOLD inputs). 
Any T state, must be one of ten possible states, 
shown in Table III-3. 




































































Status Control 
Machine Cycle 10M] Ss, | S| RD| WR | INTA 
OPCODE FETCH (OF) 1 36 it 1 0 pe i 
MEMORY READ (MR) 0 1 0 0 1 1 
MEMORY WRITE (MW) 0 0. 1 1 0 1 
1/0 READ (IOR) BS a 0 0 zh 1 
1/O WRITE (lOW) 1 Oo. | 41 x 0 x 
ACKNOWLEDGE (INA) 1 { + aa la 1 0 
of INTR 
BUS IDLE (BI): DAD 0 1 | 0 ut | a 
a a a ae a a 
HALT | TB} 6 0. .||| PS |S jaa 
Table III-2 80C85 Machine Cycle Chart 
Machine Status & Buses Control 
State | Si,S. | 10/M | As—Ais | ADo—AD, | RD, WR | INTA | ALE 
T x x | x ] x | 1 1 1* |* ALE not generated 
T2 x tenia: x x | x 2 a a!) during 2nd and 3rd 
Twarr x x x x | x b 4 0 | machine cycles of 
Ts x {merge | x x x x 0 DAD instruction. 
| 1 ot x TS 1 | 2 | 0 |F10/M =1 during Ts 
| Ts 1 ot x TS 1 peat 0 —T. of INA machine 
Ty 1 on 4 ox A OUR et i mt ct 
TRESET x TS TS TS TS eg E20: 
THALT 0 TS TS TS TS 4, 20 
THOLD x TS TS Ts | TS a 0 
0 = Logic “0” TS = High Impedance 
1 = Logic “1” X = Unspecified 


Table III-3 80C85 Machine State Chart 
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Read Operation 
































Read operation with Wait Cycle (Typical) — 
same READY timing applies to WRITE operation 


Figue IlI-5 80085 Bus Timing 


I-3 PIO 81C55 


C-MOS 2048-bit STATIC RAM with I/O PORTS 
and TIMER. 

The I/O portion consists of three general purpose 
I/O ports. One of the three ports can be program- 
med to be status pins, this allowing the other two 
ports to operate in handshake mode. 

A 14-bit programmable counter/timer is also in- 


RESET 


TIMER CLK 
TIMER OUT 














Figure III-6 80C85 Hold Timing 
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BUS FLOATING 











* IO/M is also floating during this time. 


Figure III-7 80C85 Interrupt Timing 


cluded on the chip to provide either a square wave 
or terminal count pulse for the CPU system, 
depending on the timer mode. 

The 2048-bit STATIC RAM of this IC is not used 
in the KYOTRONIC 85. A timer/counter is used 
as the clock generator necessary for communica- 
tion and to generate the melody. 


PORT A 


Figure III-8 81C55 Functional Block Diagram 





II-3-1 81055 Functional Pin Description 


Symbol 
RESET 
(Input) 


ADO—7 
(Input) 


CE 
(Input) 
RD 
(Input) 


WR 
(Input) 


ALE 
(Input) 


10/M 

(Input) 
PAO—7 
(Input/Output) 
PBO—7 
(Input/Output) 
PCO—5 


TIMER IN 
(Input) 
TIMER OUT 


vcc 
vss 


Eee 
ARE 





Figure III-9 81C55 Pin Layout 


Function 


Pulse provided by the 80C85 to initialize the system (connect to 80C85 
RESET OUT). Input high on this line resets the chip and initializes the three 
I/O ports to input mode, The width of RESET pulse should typically be 
two 80C85 clock cycle times. 

3-state Address and Data lines that interface with the CPU lower 8-bit Address/ 
Data Bus. The 8-bit address is latched into the address latch inside the 81C55 
on the falling edge of ALE. The address can be either for the memory section 
or the I/O section depending on the IO/M input. The 8-bit data is either writ- 
ten into the chip or read from the chip, depending on the WR or RD input 
signal. 

Chip Enable: 

CE is active low. 


Read control: Input low on this line with the Chip Enable active enables and 
ADO—7 buffers. If IO/M pin is low, the RAM content will be read out to 
the Address/Data bus. Otherwise the content of the selected I/O port or com- 
mand/status registers will be read to the Address/Data bus. 

Write control: Input low on this line with the Chip Enable active causes the 
data on the Address/Data bus to be written to the RAM or I/O ports and 
command/status register depending on IO/M. 

Address Latch Enable: This control signal latches both the address on the 
ADO-—7 lines and state of the Chip Enable and IO/M into the chip at the falling 
edge of ALE. H 


Select memory if low and I/O and command/status registers if high. 


These 8 pins are general purpose I/O pins. 
The IN/Out direction is selected by programming the command register. 


These 8 pins are general purpose I/O pins. 
The IN/Out direction is selected by programming the command register. 


These 6 pins can function as either input port, output port, or as control 
signals for PA and PB. Programming is done through the command register. 


Input to the counter-timer. 


Timer output. This output can be either a square wave or a pluse depending 
on the timer mode. 


+5 volt supply. 
Ground 


Read Cycle 
































Write Cycle 
tf \ re 
1O/m — —_t is 
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Figure III-10 81055 Read/Write Timing 








(Square Wave), 





Note 1. The timer output is periodic if in an 
automatic reload mode (M1 MODE BIT = 1). 


Figure III-11 Timer Output Timing 
(Countdown from 5 to 1) 
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Strobed Input Mode 
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Strobed Output Mode 
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Figure [11-12 


81C55 Strobed I/O Timing 


Basic Input Mode 
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RO 


ter 


(NPUT 


DATA BUS ___ 


Basic Output Mode 







WR° 
DATA BUS _ 


OUTPUT 


Figure III-13 81055 Basic I/O Timing 





Ill-4 UART 6402 


The 6402 is a C-MOS LSI subsystem for interfacing matically adds start, parity and stop bits. The data 
80C85 to asynchronous serial data channel. The word length can be 5, 6, 7 or 8 bits. Parity may be 
receiver converts serial start, data, parity and stop odd or even. Parity checking and generation can 
bits to parallel data verifying proper code trans- be inhibited. The stop bits may be one-or two or 
mission, parity and stop bits. The transmitter one and one-half when transmitting 5 bit code. 


converts paralle] data into serial form and auto- 





eae Bae ES. TORI) 
TRE<f——— 
TBRE* 
TERT TRANSMITTER 
mus 
TRC CONTROL 
TRO 
) ‘SBS 
is EPE 
CRE Pi 
MR 
RRI 
RRC RECEIVER 
TIMING 
ORR CONTROL 


RRD 





Be (5k ne YT 
Thase outputs are three state 


Figure III-14 6402 Functional Block Diagram 


Ill-4-1 Receiver Operation 


Data is received in serial form at the RPI. When no bit RBR1. A high level on OE indicates overruns. 
data is being received, RPI must remain high. The An overrun occurs when DR has not been cleared 
data is clocked through the RRC. The clock rate before the present character was transferred to the 
is 16 times the data rate. ‘A’ A low level on DDR RBR. “C” 1 clock cycle later DR is reset to a high 
clears the DR line. “B’’ During the first stop bit level, and FE is evaluated. A high level on FE 
data is transferred from the receiver register to indicates an invalid stop bit was received, a framing 
the RBR. If the word is less than 8 bits, the unused error, 

most significant bits will be a low level. The output A high level on PE indicates a parity error. 


character is right justified to the least significant 


BEGINNING OF FIRST STOP BIT- 74/2 LOCK CYCLES. 






RRI 


RBR1-6, OE, PE 


Figure III-15 Receiver Timing 
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111-4-1A Transmitter Operation 


The transmitter section accepts parallel data, 
formats it and transmits it in serial form on the 
TRO terminal. “A” Data is loaded into the trans- 
mitter buffer register from the inputs TR1 — TR8 
by a logic low on the TBRL input. Valid data must 
be present at least t-SET prior and t-HOLD follow- 
ing the rising edge of TBRL. If words less than 8 
bits are used, only ,the least significant bits are 
used. The character is right justified into the least 
significant bit, TBR1. ‘“B” The rising edge of 
TBRL clears TBR. 0 to 1 clock cycle later, data is 


transferred to the transmitter register, TRE is 
cleared, TBR is set’ high, and serial data trans- 
mission is started. Output data is clocked by TRC. 
The clock late is 16 times the data rate. “C” A 
second pulse on TBRL loads data into the trans- 
mitter buffer register. Data transfer to the trans- 
mitter register is delayed until transmission of the 
current character is complete. ‘‘D’’ data is auto- 
matically transferred to the transmitter register 
and transmission of that character begins one clock 
cycle later. 





i) ENO OF 
LAST 
STOP BIT 


Figure III-15A Transmitter Operation 


Ill-4-2 START Bit Detection 


The receiver uses a 16X clock for timing. ‘““A’’ The 
start bit could have occured as much as one clock 
cycle before it was detected, as indicated by the 
shaded portion. The center of the start bit is 
defined as clock count 7-1/2. If the receiver clock 


is a symetrical square wave, the center of the start 
bit will be located within +1/2 clock cycle, +1/32 
bit or 3.125% giving a receiver margin of 46.875%. 
The receiver begins searching for the next start 
bit at the center of the first stop bit. 


COUNT 7 1/2 
Si DEFINED 






RRI INPUT 


LAY 


|-_——7 1/2 CLOCK CYCLES 


8 1/2 CLOCK CYCLES 


CENTER OF 
START BIT 


Figure III-16 Start Bit Detection Timing 


Ill-4-3 6402 Functional Pin Description 


Symbol 
RRD 
(Input) 
RBR1—8 
(Output) 
PE 


FE 
(Output) 
OE 
(Output) 
SFD 
(Input) 


RRC 
(Input) 
DRR 
(Input) 
DR 
(Output) 
RRI 
(Input) 
MR 
(Input) 


TBRE 
(Output) 


TBRL 
(Input) 





(Output) 





TBR6 
TBRS 
TBR4 
TBR 
TBR2 
TBR! 
TRO 
TRE 
TERL 
TBRE 
MR 


~k5 5m: SEE 





S*SEREEEESEE** SS" Ree 
Figure III-17 6402 Pin Layout 
Function 


A high level on RECEIVER REGISTER DISABLE forces the receiver holding 
outputs RBR1—RBR8 to a high impedance state, 

The contents of the RECEIVER BUFFER REGISTER appear on these three- 
state outputs. Word formats less than 8 characters are right justified to RBR1. 
A high level on PARITY ERROR indicates received parity does not match 
parity programmed by control bits. When parity is inhibited, this output is 
low. 


A high level on FRAMING ERROR indicates the first stop bit was invalid. 


A high level on OVERRUN ERROR indicates the received flag was not cleared 
before the last character was transferred to the received buffer register. 

A high level on STATUS FLAGS DISABLE forces the outputs PE, FE, OE, 
DR, TBRE to a high impedance state. 

(Not used on the KYOTRONIC 85.) 


The RECEIVER REGISTER CLOCK is 16X the receiver data rate. 


A low level on DATA RECEIVED RESET clears the data received output 
DR to a low level. 5 

A high level on DATA RECEIVED indicates a character has been received and 
transferred to the receiver buffer register. 

Serial data on RECEIVER REGISTER INPUT is clocked into the receiver 
register. 

A high level on MASTER RESET clears PE, FE, OE and DR to a low level 
and sets the transmitter output to a high level after 18 clock cycles. MR does 
not clear the receiver buffer register. This input must be pulsed at least once 
after power up. 

A high level on TRANSMITTER BUFFER REGISTER EMPTY indicates 
the transmitter buffer register has transferred its data to the transmitter register 
and is ready for new data. 

A low level on TRANSMITTER BUFFER REGISTER LOAD transfers data 
from inputs TBR1—8 into the transmitter buffer register. A low to high 
transition on TBRL indicates data transfer to the transmitter register is busy, 
transfer is automatically delayed so that the two characters are transmitted 
end to end. 


312 


TRE 


A high level on TRANSMITTER REGISTER EMPTY indicates completed 











(Output) transmission of a character including stop bits. 
(Not used in the KYOTRONIC 85.) 
TRO Character data, start data and stop bits appears serially at the TRANSMITTER 
(Output) REGISTER OUTPUT. 
TBR1—8 Character data is loaded into the TRANSMITTER BUFFER REGISTER via 
(Input) inputs TBR1—8. For character formats less than 8 bits the TBR8, 7 and 6 
inputs are ignored corresponding to the programmed word length. 
CRL A high level on CONTROL REGISTER LOAD loads the control register. 
(Input) 
PI A high level on PARITY INHIBIT inhibits parity generation. Parity checking 
(Input) and forces PE output low. 
CBS A high level on STOP BIT SELECT selects 1.5 stop bits for 5 bits character 
(Input) format and 2 stop bits for the other lengths. 
CLS1, CLS2 These inputs program the CHARACTER LENGTH SELECTED (CLS1 low 
(Input) CLS2 low: 5 bits) (CLS1 high CLS2 low: 6 bits) (CLS1 low CLS2 high: 7 bits) 
(CLS1 high CLS2 high: 8 bits). 
EPE When PI is low, a high level on EVEN PARITY ENABLE generates and checks 
(Input) even parity. A low level selects odd parity. 
TRC The TRANSMITTER CLOCK is 16X the transmit data rate. 
(Input) 
CONTROL WORD 7 
DATA BITS PARITY BIT STOP BIT(S) 
CLS2 CLS1 PI EPE | SBS 
L L L L L 5 ODD 1 
L L L L H 5 ODD 1.5 
L L L H L 5 EVEN 1 
L L L H H 5 EVEN 1.5 
L L H x L 5 DISABLED 1 
L L H x H 5 DISABLED 1.5 
L H L L L 6 ODD 1 
L H L L H 6 ODD 2 
L H L H L 6 EVEN 1 
L H L H H 6 EVEN 2 
L H H x L 6 DISABLED 1 
L H H x H 6 * DISABLED 2 
H L L L L 7 ODD 1 
H L L L H 7 ODD 2 
H L L H L 7 EVEN a 
H L L H H f EVEN 2 
H L H x L a DISABLED 1 
H L H x H 7 DISABLED 2 
H H L L L 8 ODD 1 
H H L L H 8 ODD 2 
H H L H L 8 EVEN 1 
H H L H H 8 EVEN 2 
H H H x L 8 DISABLED 1 
H H H x H 8 DISABLED 2 
































X = Don’t Care 


Table III-4 Control Word Format 
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IlI-S_ Memory 


The memory of the KYOTRONIC 85 consists of 
a 32-KB ROM and a 32-KB RAM (standard 16-KB 


Ill-5-1 RAM (Random Access Memory) 


The KYOTRONIC 85 has a RAM pack consisting 
of four 2-KB RAMs (each 2048 x 8 bits) mounted 
on a ceramic mother board for a total of 8-KB 
(8192 x 8 bits). 


The standard RAM packs equipped in the 


with 16-KB increment each), and a 32-KB BANK 
ROM (optional). 


KYOTRONIC 85 are M9 and MB. By installing 
M6 and M7, memory capacity can be increased to 
32-KB, 

The internal wiring diagram of the RAM pack is 
shown in Figure III-18. 


















































Figure III-18 Internal Wiring Diagram of RAM Pack 


Ill-5-2 ROM (Read Only Memory) 


The ROM used in the KYOTRONIC 85 is a syn- 
chronous 32-KB (256K bits) memory. 

It is operated only by +5V power source with ac- 
cess time of 600 nsec (Max). 

The ALE (Address Latch Enable) is used as the 
synchronous signal with CPU. 

The BASIC program is stored in the standard 
ROM. Also, the BIOS program to operate LCD, 
printer and etc. is stored in the standard ROM too. 
An optional ROM can be installed onto the special 
IC socket by removing the ROM cover on the 
bottom case of the KYOTRONIC 85. Various 
types of application program are stored in the 
optional ROM. 


IIIl-6 Address Decoding and BANK Selection 


IlI-6-1 Address Decoding for RAM Chip Selection 


Although four 8-KB RAM packs are installed in 
the KYOTRONIC 85, 16 chip-select signals are 
necessary, because 16 X 2-KB RAMs are acctually 
used. 

Moreover, because the RAM area is addressed from 
8000H to FFFFH (refer to the memory map in 
Section III-7), The 16 chip-select signal are de- 
coded by using A15, Al4, A13, A12 and All of 
address signal. 

M5 generates control signal, and M3 and M4 
generate the 16 chip-select signals. 
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asw 


asl 
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1440 OO0OF 


bea 
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4444 
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0000 0000 0000 0001 0008 


0084 


bbb 


0000 0000 000} 


Address decoding for RAM chip 1 
(8000H to 87FFH) 





Address decoding for RAM chip 16 
(F800H to FFFFH) 


Figure III-19 Address Decoding for RAM Chip 
3-15 
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Il-6-2 ROM Chip Selection and BANK Selection 
The ROMs (both standard and optional) installed 
in the KYOTRONIC 85 are the 32-KB 1-chip 
type. As shown in the memory map in Section 
IlI-7, the address space is positioned from 0000H 
to 7FFFH. 

The chip-select signals are generated by A15 and 
STROM. 


YOR== CTS STROM 


TS OPROM 





Standard ROM chip selection 


As shown in Figure III-20, ADO is latched at M14 
by WR signal and Y6 signal, and then, STROM 
signal is generated. 

The chip select signal of each ROM is enabled by 
1O/M signal at M5. The standard ROM is selected 
by the low STROM signal and the optional ROM 
by the high STROM signal. 












40H 175 
Mi4 


TS STROM 





vite oS oprom 


Optional ROM chip selection 


Figure III-20 Standard and Optional ROM Selection 


IIl-7 Memory Map - 


The memory map of the KYOTRONIC 85 is shown in Figure III-21. 









STANDARD 


ROM 
- BANK 


(32K Byte) 






(8K Byte) 
“STANDARD 
RAM #2 


a 


Z STANDARD 

Z RAM #1 
8K Byte) 4 
---------- ANDAR! 


OPTION 


———, ROM 


(32k Byte) 





8000H 


RAM 4#4(2K Byte) 














EO00H 


FFFFH 


Addressing of additional RAMs start from higher address. 


Figure III-21 Memory Map 


3-16 





IH-8 I/O Map and I/O Port Description 


As shown in Figure III-22, 1/O address decoding 
circuit consisting of M16 decodes address signals 
A12 to A15 and generates I/O control signals YO 
to Y6 and YT. 

The LCD driver select signal Y7 is active “H”’, 
the output of M16 is inverted by M17. 

The application of the select signals (YO to Y6 and 
Y7) for the I/O device and I/O address are shown 
in Table III-5. 

Table III-6 shows the I/O address of each port of 
PIO (81C55) in Table III-5. 





AIS: 





Figure III-22 I/O Address Decoding Circuit 




































































Address | Signal ‘Active Level Application 
is: = ey, Free area for optional unit and other select signal 
OOH =7FH of various circuits made by user. 
80H — 8FH YO L Device-select signal for optional I/O controller unit. 
BOH — BFH Ys L PIO (81C55) chip-select signal. 
mes v7 | ENABLE signal for data input/output port of 
COH — CFH Y4 L UART. 
re we ENABLE signal to set various modes and read port 
DOH —DFH Y5 L of UART. ts “ 
9 bi | ENABLE signal for STROM and REMOTE, and 
EOH — EFH Y6 L input data from keyboard. 
Also, strobe signal for printer and clock. 
FOH — FFH Y7 H ENABLE signal for LCD driver LSI. 
Table III-5 I/O Map 
Address Port or Register 
BOH or B8H Command/status register (internal) 
B1H or B9H Port A 
B2H or BAH Port B 
B3H or BBH Port C 
B4H or BCH Timer register lower byte 
B5H or BDH Timer register upper byte 
B6H, B7H, B8H and B9H | Not used 











Table III-6 I/O Address of Each Port 








Ill-9 Keyboard 


Key strobe signals are emitted from PBO and PAO 
— PAT of 81C55, and the return signals from the 
keyboard pass through the octal bus buffer (M15 
and m89) and go to the CPU. The data input port 


address at this time is EOH —EFH. 
The condition of pressing “T” key is shown in 
Figure III-23. 
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Figure III-23 Condition of Pressing ‘“‘T’”? Key 


IH-10 Cassette Interface 


The cassette interface circuit is divided into three 
sections; 

In modulation, serial data is modulated and con- 
verted into a recording signal. 

In demodulation, the play back signal is demodu- 
lated and converted into a digital signal. 

Remote is the part of the circuit that enables or 
disables the recorder’s motor, 


Il-10-1 Modulation Section 


Modulation is accomplished in several steps. First, 
serial data from the SOD terminal of the CPU is 
inverted by M34. Then the DC component is 
removed by C31. Finally, the data passes through 
an integrator (consisting of R51 and C30) and, 
after voltage division, out to a recorder MIC input. 





Ill-10-2 Demodulation Section 


The signal input from the earphone jack of the 
cassette recorder passes through D11 and D12, 
clamp circuit, and it is emitted from comparator 
circuit composed of operation amplifier (M37). 
Then, the input signal is converted into a digital 
signal and applied to the SID terminal of the CPU. 
In this circuit, D13 clamps the negative voltage 
output of the comparator. 


IlI-10-3 Remote Section 


As a result of writing data “1” into bit 3 of output 
port (M14) specified by I/O address EOH — EFH, 
the REMOTE signal is changed to “L” level, 

Then, passing through inverter (M34), T16 is 
switched on and relay (RY1) is energized, This 
causes the recorder controls to operate. 
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Figure III-24 Cassette Interface Circuit 


IlI-11 Printer Interface 


The printer interface circuit conforms to Centro- 
nics standard. As shown in Figure III-25, the BUSY 
signal from the printer is read from PC2 of 81055. 
If the condition is NOT BUSY (PC2 “L” level), 
the 8-bit data of PAO — PAT of 81C55 are sent to 
the printer. By writing data “1” into bit 1 of the 
output port (M14) addressed by I/O address 
EOH — EFH, T18 is switched ON and the “L” level 
STROBE signal is sent to the printer. 

As soon as the printer receives this STROBE signal, 
the BUSY signal is changed to the “H” level which 





oe ea 
PAO-7 
STROBE <— 

te Li 


indicates that the printer is in busy condition. The 
CPU then wait for a while until this busy signal 
fall to “‘L” level. 

When the BUSY signal becomes “L”, the CPU 
ceases output of data (PAO—PA7), 1 byte of print 
data is completed. 

If the printer is ON LINE, the SLCT signal is the 
“H”’ level. But when OFF LINE, the signal be- 
comes “L” and transmission of print data is 
inhibited. 








CONNECTOR 






PRINTER 


Figure III-25 Printer Interface Circuit 
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Ill-12 Buzzer Control Circuit 


Their are two way to operate the buzzer. One is 
to sound the buzzer with the specified frequency 


III-12-1 Signal from PB5 of 81C55 


When PB2 of 81C55 is at “tH” level, the buzzer is 
sounded by repeatedly switching of the buzzer 
drive transistor ON and OFF. 

This is caused by “H”, “L”, “H”, “L”. .. output 
signals from PB5 of synchronizing with the fre- 
quency for sounding the buzzer, 

This method is used for the BEEP command in 
BASIC, 





by emitting a signal from PB5 of 81C55 and the 
other, by using the timer output of 81055. 


Ill-12-2 Using 81C55 Timer Output 

In this method, the buzzer is made to sound by 
setting the 81C55 timer in the square wave output 
mode and the value corresponding to the fre- 
quency which will sound the buzzer. With PB5 at 
“H” level, the buzzer will sound whenever PB2 is 
switched to ‘*L”’. 

This method is used for the SOUND command in 
BASIC. 


‘BUZZER 


Figure III-26 Buzzer Control Circuit 





IlI-13 System Bus 











In order to expand the use of external devices, bus, data bus, and control bus can all be connected 
a 40-pin system bus is made up of the 40-pin IC to the external system from the system bus, thus 
SOCKET. making system expansion easy. 
As shown in the Table III-7, the 80C85 address 
Pin No. Signal Input or Output Pin No, Signal Input or Output 
Bi VDD = 40 VDD = 
2 GND = 39 GND e 
3 | ADO In/Output 38 ADI In/Output 
4 | AD2 In/Output 37 AD3 In/Output 
5 AD4 In/Output 36 AD5 In/Output 
6 | AD6 In/Output 35 AD7 In/Output 
uh | A8& Output 34 AQ Output 
8 A10 Output 33 All Output 
9 Al2 Output " ‘92 A13 Output 
10 | Al4 Output $1 | Al5 Output 
nin GND i 30 GND mod 
12 RD* Output 29 WR* Output 
13 10/M* Output 28 so Output 
14 ALE* Output 27 S1 Output 
16 CLK Output 26 Yo Output 
16 (A)* Output 25 | RESET* Output 
17 INTR Input 24 INTA Output 
18 GND = 23 GND = 
19 RAM RST Output 22 NC = 
20 NC L = 21 NC nec! = 


























(Note: NC = no connection) 


Table III-7 System Bus Pin Assignments 


The following is an explanation of each signal in Table III-7 except the CPU signal. 


(A)*: NAND output signal of the RD* signal and WR* signal 
RAM RST: Enable signal for the external C-MOS RAM 
YO: Device select signal for the optional I/O device 


Table III-8, below, shows the DC characteristics of each system bus signal. 


























Item 80, $1, YO, CLK Signals other than at left 
High-level output voltage (VOH) 2.4V min, (IOH=—400yA) | 4.95V min. (IOH = —1 nA) 
Low-level output voltage (VOL) 0.45V max, (IOL = 2 mA) 0.05V max, (IOL = 1 2A) 
High-level output current (IOH) —400 yA min. (VOH = 2.4V) —0.8mA min. (VOH = 4.5V) 
Low-level output current (OL) 2 mA min. (VOL = 0.45V) 4,0 mA min. (VOL = 0.5V) 
High-level input voltage (VIH) = 4.0V min. 
Low-level input voltage (VIL) = 1.0V max. a 














Table III-8 System Bus DC Characteristics 


Ill-14 Clock Control Circuit 


A clock LSI (uPD1990AC) is used in the clock 
control circuit so that the time can be set and read 
by BASIC commands. 

As shown in Figure III-27 to IJI-30, when the 
KYOTRONIC 85 is in the operable condition 
(RESET is ““H”), commands and data can be input 
and output to .PD1990AC from the CPU at will. 
In addition, because battery voltage VB is applied 
to the nPD1990AC, the clock functions even when 
the KYOTRONIC 85 power switch is OFF. 

The DATA IN, CLOCK and CO — C2 terminals of 
uPD1990AC are connected to the PAO — PA4 
terminals of 81055, and DATA OUT terminal is 
connected to the PCO terminal of 81055. The STB 
signal is provided from bit 2 of the output port 
made by M14. 

The TP terminal of u.PD1990AC is connected to 
the RST7.5 terminal of the CPU. Square waves 
are output from the TP (4 ms cycle), and one key 
scan occurs every 4 ms because of the RST7.5 
interruption to the CPU. 


Ill-14-1 Time Set Sequence 


The CPU sets uhPD1990AC to the register shift 
mode with the “100” pattern of the CO — C2 and 
the strobe signal which is generated by the AD2, 
Y6 and WR * signals passing through M14. 

Then, the CPU sends the data of time and data 
information to .the DATA IN terminal of 
uPD1990AC with timing clock (PA3). 
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Finally, the CPU sets the time set mode with the 
“010” pattern of the CO — C2, and the strobe 
signal. 
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Figure III-28 Tine Set Condition of .PD1990 


Ill-14-2 Time Read Sequence 


The CPU sets u.PD1990AC to the time read mode 
with the “110” pattern of the CO — C2, and strobe 
signal. 
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Figure III-29 Time Read Condition of 1.PD1990 


Then the CPU sets the register shift mode again DATA OUT terminal. At the same time, the CPU 


with the “100” pattern of the CO — C2, and reads sends the PA3 signal passing through 81C55 for 
the data of time and date information from the the read timing clock. 
aye 
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Figure III-30 Data Output Condition of uPD1990 


IlI-15 RS-232C Circuit 
IlI-15-1 Serializer and Deserializer 


As shown in Figure III-31, the RS-232C circuit is sending the control word, which determines the 
controlled by the UART LSI (6402). mode (transmission/reception), is written into the 
First, the CPU begins data transmission after register selected by the Y65 signal. 





TO (81C55) 














Figure III-31 Control Register Load Condition 
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For transmission, the condition of the 6402 TBRE by the Y5 signal is read. If it is “LL” the CPU waits 
signal from bit 4 of the status port (M23) selected until it is ““H”’. 














Figure III-32 Status Read Condition 


When the TBRE signal become “tH”, data trans- — TBR8), the data is output as serial data, includ- 
mission is possible. If the transmission data is ing the start, parity and stop bits from the TRO 
written into the transmitter buffer register (TBR1 terminal (See Figure III-33). 



































Figure III-33 Data Transmission Condition 
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For reception, when the received data through 
RS-232C interface, the DR signal enters the RRI 
terminal, and the RST6.5 interruption notifies 
the CPU that reception data has entered the 6402. 
The CPU reads the OB, FE and PE signals from the 
status input port (M23 and M39). If there is no 


error when the serial data is received, the reception 
data from the received buffer register selected by 
Y4 can be read as 8-bit parallel data. 

The 6402 serial transmission/reception reference 
clock signal is taken from the TO terminal by 
setting the 81C55 timer. 

















Figure III-34 Data Reception Condition 


Table III-9 below shows the signal correspondence between the data bus, status bit, and control register of 
































the 6402. 
Data bus Control register Status bit 
ADO SBS (Stop Bit Select) = 
AD1 EPE (Even Parity Enable) OE (Overtun Error) 
AD2 PI (Parity Inhibit) FE (Framing Error) 
AD3 CLS1 (Character Length Selected 1) PE (Parity Error) 
AD4 CLS2 (Character Length Selected 2) TBRE (Transmitter Buffer Register Empty) 
AD5 <= me -| 
AD6 = = 
AD7 oe is 














Table III-9 Status Bit and Control Register Bit 








Il-15-2 RS-232C Interface Circuit 


In the RS-232C interface circuit, after the DC 
component is removed from the 6402 TRO, RTS, 
and DTR signals by the coupling capacitor (C75, 
C76 and C77), the signals are leveled to +5V signals 
by the Schmitt trigger type inverter IC (M35), and 
then are output as RS-232C transmission signals. 
The reception signals, including the control word, 
is enabled at M33 by the RS232C signal. 

The DSRR, CTSR, RXR and CDR signals from 
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the RS-232C connector (CN3) are subjected to 
waveform shaping by M385 and M36, and the 
converted to +5V or GRD level signals by D14— 
D17. 

The signals are enabled at M33 by the RS232C 
signal and converted to CTS, DSR, CD and RRI 
signals which can be controlled by the CPU. Table 
III-10 shows the application of each signal of the 
RS-232C interface. 
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Figure III-35 RS-232C Interface Circuit 


Table III-10 shows the application of the RS-232C interface. 
































Symbol Name » Application 

TXR Transmit Data Data Output from RS-232C 
RXR Receive Data Data Input to RS-232C 

RTSR Request to Send 

CTSR Clear to Send 

DSRR Data Set Ready 

DTRR Data Terminal Ready | 
CDR Carrier Detect 











Table III-10 Application of RS-232C Interface 





IU-16 LCD (Liquid Crystal Display) 


The technical description of this part is devided 
into 4 sections. 

They are: 

LCD Panel 

LCD Control Circuit 

LCD Waveform 

LCD Interface Circuit 


III-16-1 LCD Panel 


Liquid crystal is a substance midway between a 
liquid and a solid, although its appearance is much 
like a liquid. From an electrical and optical stand 
point, it possesses the properties of a crystal. Items 
which use this substance are called liquid crystal 
elements. The LCD used in the KYOTRONIC 85 
is a TN (Twisted Nematic) type of liquid crystal. 
Its basic construction is shown in Figure III-36, 


The LCD operates as an “electric shutter” that 
controls the passage of light. 

If voltage is applied, the transmission of light is 
blocked, otherwise, light is allowed to pass so that 
letters and numbers can be displayed. 


Figure III-37 demonstrates how the LCD operates: 
(1) The liquid crystal element is sandwiched 
between the two polarization plates. The 
polarized axes of the upper and lower plates 
are placed at right angles to each other to use 
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Figure III-36 Construction of LCD Panel 


the optical “twisting” of light. 

(2) As shown in Figure III-37 (a), if voltage is not 
applied, the liquid crystal molecules between 
the upper and lower plates twist 90 degree to 
distribute light. This result in a 90 degree 
optical movement and the transmission of 
light. 

(3) In Figure III-37 (b), however, voltage is applied 
and liquid appears frosted in current-carrying 
areas, thus blocking light transmission. 
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Figure III-37 Operation Theory of LCD Panel 
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The LCD used in the KYOTRONIC 85 is com- 
posed of electrodes in a matrix arrangement (back 
scan 64, segments 240). Refer to Figure III-38. 
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Figure III-38 LCD Electrodes 


Because this LCD operates on a 1/32 duty time- 
division drive, the upper 32 and lower 32 back 
scanning is performed by the same signal. 

The angle of the field of vision is 30 degree in the 
range that contrasts. K=1.4 or more (brightness 
of non-illuminated segment)/(Brightness of il- 
luminated segment). 


IlI-16-2 LCD Control Circuit 


In the LCD PCB Diagram, M11 and M12 
(HD44103) are back-scan driver ICs. The timing 
signal necessary for the display is generated by 
the built-in oscillator, and by C5, and R10. This 
timing signal is also supplied to the segment driver 
side for control of the display. 

There are 16 HD44103 back-scan signal outputs. 







20 Steps Bi~Directiona! 
Shift_Register 


20Lines 


This range can be set at will from 0 degree to 90 
degree adjusting the LCD drive voltage with the 
display control VR. 


High LCD Electrode 
Voltage 







Low LCD Electrode 
Voltage 


Figure III-39 LCD View Angle 


Caution: 

The polarization plate attached to the surface of 
the LCD panel is easily scratched, and must be 
handled with great care, 

To clean contacts or the display surface, slightly 
dampen a soft cloth, with benzine and wipe 
gently. Do not use organic solvents such as alcohol. 


M11 and M12 are cascade connected, and a 1/32 
duty back-scan signal is made. By using a C and R 
only at the M11 side, a timing signal is generated, 
and M12 is controlled by that signal. M11 can be 
considered to be the master IC and M12 the slave. 
The basic oscillation frequency is about 430 kHz. 
Figure III-40 shows the internal logic composition. 
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Figure III-40 HD44103 Internal Logic Diagram 
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The timing signals are M, FRM, CLK (¢1, $2) and 
CL. The M signal inverts the LCD drive waveform 
one image at a time to change it to AC. Because 
the continuous application of DC to the LCD 
would shorten the element life, an alternating 
electric field is applied to the liquid crystal surface 
during drive to make the waveforms symmetrical 
and reduce the DC component. 

The FRM signal is the display repeat frequency, 
the signal which sets the number of scans per 
second, For the KYOTRONIC 85, FRM is about 
70 Hz. 

The ¢1 and $2 signals are the clocks for HD44102 
RAM operation. 

The CL signal is the shift clock for the shift re- 
















50 Byte (2 Page) 


gister. 

M1—M10 (HD44102) are segment driver ICs that 
cause the display data sent from the CPU board to 
be memorized in the built-in RAM and automati- 
cally generate the liquid-crystal drive signal. 

One bit of data from the built-in RAM corresponds 
to one dot of illumination or non-illumination on 
the display. The driver output is 50 lines. 

The transfer of the display data is accomplished by 
8-bit parallel data. This IC has several types of 
commands, and the D/I (“H’: data “L”: com- 
mand) signal distinguishes between commands and 
data. 

Figure III-41 shows the internal logic composition. 
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Figure III-41 HD44102 Internal Logic Diagram 


Because the KYOTRONIC 85 has 240 segments 
each (upper and lower), the M5 and M10 segment 
output Y41—Y50 is not used. The power supplied 
to these IC, in addition to VDD (+5V) and VEE 
(—5V), also includes V1 — V6. 

VDD and VEE are the power supplies which 
operates the IC logic, and V1— V6 make the LCD 
signal. 

V1—V6 are made up by the resistance splitting of 





Rl, R2, R3, R4 and R5. By passing through 
operational amplifier M13, the output impedance 
of the power supply is lessened. 

Capacitors C3, C4, C6, C7 and C8 augment the 
peak current during LCD illumination. 

R11, R12 and R13 are resistors for IC latch-up 
prevention, 

This PCB also includes a low-power detection LED 
and buzzer connectors. 


Il-16-3 LCD Waveform 


To drive the liquid-crystal elements by the 1/32 
duty line-sequential drive method, the LCD of the 
KYOTRONIC 85 makes sequential selection of 
the 32 scanning electrodes. 

For each dot, the display signal passes through the 
signal electrodes and is applied 32 times for one 
display. At this point, the signal is necessary at 
each dot only one time, and the signals for the 
other 31 times correspond to other dots on the 
same signal electrode. 

The maximum voltage applied to Common elec- 
trode and Segment electrode is the potential 
difference between V1 and V2. 

In addition, “a” is the bias coefficient which de- 
termines, from the standpoint of contrast, the 
maximum ratio between the illumination voltage 
and the non-illumination voltage. 

When that ratio is the greatest in relation to the 
effective ON and OFF voltages, a = 6.66. 


Thus, for V1, V2, V3, V4, V5 and V6: 
V1 = VEE (—5V) 

V2 = V (about 0 — 4V) 

V3 = 2/aV 

V4 = (1-2/a)V 

V5 = (1-1/a)V 

V6 =a/aV 


COMMON 


vor LINE 





(1-2 )vop 


! 
| 
i 
i 
! 
| 


Avor 
Non-lItlumination 
‘Segment Line 


i 
cate 


4 


2 


Illumination 
Segment Line 





Figure III-42 LCD Waveform 





Ill-16-4 LCD Interface Circuit 


The LCD interface circuit links the LCD driver and 

the CPU. (See Figure III-43) 

The following signals are necessary for the inter- 

face with the LCD driver. 

e ADO—AD7 For write-in of control data or 
display data to the LCD driver; 
signal line for read-out from driver 


e Y7 LCD driver enable signal 
e PAO—PA7, Chip enable signal for each LCD 
PBO, PB1 driver 

esl Indicates whether data is being 
writen into the LCD driver (S1 = 
“L”) or read out (Sl = “H”). 

© A8& Register-select signal in the LCD 
driver; ADO — AD7 data are dis- 
play data when A8 = “H”, and 
command or status data when 
AS =°L; Rul. 

eE NAND output signal of RD and 
WR signal; indicates the timing 
of the LCD driver data read/ 
write. 

e v2 Voltage to keep the LCD driver 


voltage standard; LCD display can 
be changed by changing the V2 
voltage by VR1. 
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IlI-17 Power Supply and Reset Circuit 


The KYOTRONIC 85 logic circuit uses +5V for 
vdd, —5V for VEE and +4 to 5V for VB. These 
voltages are supplied by the DC/DC converter. 
Also, the power supply circuit has the Automatic 
Power Off function and reset circuit. 


IIL-17-1 DC/DC Converter Circuit 


OT2 is a converter transformer which oscillates 
T6 and T7 and generates voltages at the secondary 
side of the transformer. At the same time the 
power is switched ON, a very slight collector 
current flows to T6 and T7. Also, voltage between 
pin 7 and pin 9 of the converter transformer is 
generated, and the T7 base potential becomes 
positive. In other word, the base polarity becomes 
biased in the forward direction. This voltage causes 
the T6 and T7 base current to flow, and the 
collector current is increased, When the current can 
longer increase, because of transistor saturation 
and converter coil resistance, the voltage between 
pins 7 and 9 begins to attenuate, causing T6 and 
T7 to be cut off all at once because of the reverse 
playback action. Until immediately before the 
transistor is cut off, excitation current flows to the 
transformer. Because the current is suddenly 
dropped as a result of the transistor cut-off, a 
counter voltage is generated, the distributed 
capacity of the coil is changed, and, as a result, 
an oscillation voltage is generated at the base coil. 
Then, when the base potential progresses to a half 
cycle of the oscillation voltage, it is biased in the 
forward direction, T6 and T7 are switched ON 
once again. In this way, AC voltage corresponding 
to the number of windings is generated at the 
secondary side of the converter, and this voltage 
is rectified and smoothed by D4, D6, C13 and C15. 
Moreover, the voltage fluctuations of VDD (+5V) 
are fed back to the primary side of the oscillation 
transistor by T8, D7, R21, and C12 to improve 
stability. C11 and R20 are & differentiation circuit 
designed to make the playback operation of the 
oscillation transistor easier. AC short circuits the 
circuit, so that the oscillation frequency is affected 
by the time constant of this C and R. Because 
feedback is applied by VDD, which makes stability 
difficult, VEE (—5V) is stabilized by R22 and D5. 


IlI-17-2 Low-Power Detection and Automatic 
Power Off Circuit 


The low-power detection circuit illuminates an 
LED warning lamp when the battery voltage de- 
creases. If it continues decreasing, the system 
power will be switched OFF just before the voltage 
becomes so low that the converter cannot operate. 
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There are about 20 minutes between the time 
when the LED lamp illuminates and the system is 
switched OFF. (If no I/O devices are connected). 
Battery voltage is detected by splitting the re- 
sistance of R2, R3, R4 and R8. When battery 
voltage (VL) becomes 4.1V + 0.1V, T3 is switched 
OFF, T4 is switched ON, T5 is driven, and the 
LED illuminates. (The LED is located on the LCD 
PCB.) 

When VL becomes 3.7V + 0.1V, T1 is switched 
OFF, T2 is switched ON, and the LPS signal 
changes from ‘‘H”’ to “L’. This signal is inverted 
by M34, and fed to the TRAP terminal of the 
CPU. If the CPU acknowledges this signal, sends 
the PCS signal passing through the PB4 of 81055 
after the internal overations. 

When the PCS becomes “H”’, the Q output of M28 
becomes “‘H”’, T14 operates and the oscillation of 
the converter is stopped. 

If there is no operation for 10 minutes or more 
(awaiting a command for 10 minutes or more), 
the PCS is output from PB4 of 81055. 

When the power switch is switched OFF, T13 is 
switched OFF, the M28 RESET terminal becomes 
“H” and oscillation is resumed by switching the 
power switch ON. If, however, the power is re- 
duced by the PCS signal, battery replacement is 
necessary. 


III-17-3 Reset Circuit 


This circuit supplies the CPU RESET signal and 
also the RAM RST signal as the RAM protecting 
signal when the power decreases. 

R24 and C17 delay the introduction of input 
power so that T10 is switched ON and T11 is 
switched OFF after VDD is activated, with the 
result that the RESET signal changed from “L” 
to “H”. In the same way, the RAM RST signal is 
generated by T12 and changes from “‘H”’ to “L”. 
Thermistor “TH2 suppresses the RESET signal 
fluctuations due to temperature. 

T9 receives the signal during automatic power 
OFF, short-circuiting both end of C17, and resets 
the system. 

The RESET signal is active ““L” and the RAM RST 
signal is active “‘H’’. 
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Figure II]-44 Power Supply and Reset Circuit 





IV. EXPLODED VIEW AND PARTS LIST 
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cup screw, M3 x 8. 5 



















































































Assembly Name Description and Specifications | 
Mechanical Elements Shown in Exploded View | 
Symbolic or | 
Exple ded View Nov Part Code Description and Specifications 
1 AMX1****06 Shield Plate Ass'y 
2 AMX15***01 Top Case Ass’y 
3 AMX15***02 BTM Case Ass'y 
4 BSPE3008NZ = Cems Screw W/FW +BIT, M3x8 S-ZNCR 
5 BSP43008NZ | Cup Screw + BIT, M3x8 Cup-Screw S-ZMC 
6 MU821LJ001_ =—K/B Support F Front 
7 VL821SB001 | K/B Support R Rear 
8 | VM177RB004 Plate, Stopper 
9 VS326SB003 Blind Plate A Right 
10 VS667SX002 ROM Cover 
W VS668SX001 Battery Cover 
— 
Assembly Name Description and Specifications 
| Electrical Elements | Shown in Exploded View | 
= 
Symboli 
Fuptinien View Na. | Part Code Description and Specifications 
12 AFYX15***1 Key Board Ass'y 
13 APLX1002AA | P.C. Board Ass.y LCD PCB Ass'y 
14 APLX120AEA. P.C, Board Ass'y Main PCB Ass‘y 
15 AYXIN***01 Buzzer Ass’y KBS-27DB-3AU 
Ue 
Assembly Name Description and Specifications | 
Top Case Assembly 
Symboli | 
Exploded View No, | Part Code | Description and Specifications 
VB884SX001 Top Case 
VS868AC004 Filter 
a 
































Assembly Name: Description and Specifications - “ 
BTM Case Ass'y 
i et isi 

aie Vi Ace No. Part Code Description and Specifi 
FHP4IS7++* Rubber Foot 
MW261LJ009 Battery Terminal F Front 
MW261LJ010 Battery Terminal R Rear 
VB883SX001 Bottom Case i 









































[Asem Name Description and Specifications 
P.C. Board Ass’y Main PCB Ass'y 
‘ 7 
Boi ua Part Code Description and Specifications 
BNHCL30NSZ Nut M3, S-Zner, Thin-Type 
BSPC3008NZ Pan HD Screw +BIT, M3x8  S-Zner 
BSP21703NB Pan HD Screw +BIT, M1.7x3 S-Black 
BTPP3006BZ Pan Tap Screw +BIT, M3x6 = S-Zncr 
MW361SNO001 Battery Terminal — Minus 
MW361SNO003, Battery Terminal + Plus 
PLX120CH1X Printed C. Board Main PCB 
VF122SB001 Knob Volume 
VK121SB004 Knob Reset 
VL232SB002 Blind Board 
VS118SX001 Battery Support For Minus Terminal 
VS218SX001 Battery Support For Plus Terminal 
YJB03S001Z Jack 
YSC28S002Z IC Socket For Optional ROM 
YSC28S005Z IC Socket For ROM 
YSC28S006Z IC Socket For RAM 
YSC40S004Z IC Socket For System Bus 
cCN2 YJFO8S033Z Junction Jack For Cassette 
CN3 YJF25S016Z Junction Jack For RS-232C 
CN4 YJF26S010Z Junction Jack For Printer 
CNS YJF30S0062 Junction Jack For LCD 
CN6 YJFO2S041Z Junction Jack For LED 
CN7 YJF10S050Z Junction Jack For Keyboard 
CN8 ACCNAO2GEA Connector Ass'y For AC Adaptor 
ci CBF1B104ZN Ceramic Capacitor 1KFD 12V 
c2 CSSD2R2MDC Tantalum Capacitor 2.2uFD 16V 
c3 CSSD2R2MDC Tantalum Capacitor 2.2uFD 16V 
C4 CBF1B104ZN Ceramic Capacitor -1uFD 12V 
C5 CEAC471ACX Electrolytic Capacitor 470uFD 10V 
C6, 53, 59 CBF1IE473KY Ceramic Capacitor .047uFD. 25V 
c7,70 CBF1B104ZN Ceramic Capacitor 1pFD 12V 
c8 CEVE4R7ADN Electrolytic Capacitor 4.7yuFD 25V 
co CKFB222KBT Ceramic Capacitor od 2200pF 50V 
c10 CKFB103MDT Ceramic Capacitor .01uFD 50V 
ci CKFB102KBT Ceramic Capacitor 1000pF 50V 
C12 CEVGR47ADN Electrolytic Capacitor ATUFD 50V 
C13 CEVC330ADN Electrolytic Capacitor 33uFD 10V 
C14 CEAB101ALX Electrolytic Capacitor 100uFD 6.3V 
C15 CEAB471ACX Electrolytic Capacitor 470uFD 6.3V 
C16 CEVGO10ADN Electrolytic Capacitor 1yFD 50V 
C17 CEVG3R3ALX Electrolytic Capacitor 3.3uFD 50V 
ci8 CBF1IH332KT Ceramic Capacitor 3300pF 50V 
C19 CKFB102KBT Ceramic Capacitor 1000pF 50V 
c20 CKFB102KBT Ceramic Capacitor 1000pF 50V 
C21 CEVGO10ADN Electrolytic Capacitor 1uFD 50V 
C22 CKFB102KBT Ceramic Capacitor 1000pF 50V 
C23 CBFIE473KY Ceramic Capacitor .047uFD 25V 
ee 














| Assembly Name 


Description and Specifications 





P.C, Board Ass'y 





Main PCB Ass'y 








Symbolic or 











Exploded View No. Part Code Description and Specifications 
C24 CKFB102KBT Ceramic Capacitor 1000pF 50V 
C25 CBFIE473KY Ceramic Capacitor .047nFD 25V 
C26 CBF1B104ZN Ceramic Capacitor -1FD 12V 
C27 CBF1E473KY Ceramic Capacitor 047KFD 25V 
C28 CBF1B1042N | Ceramic Capacitor -1nFD 12V 
c29 CCFB271KOT | Ceramic Capacitor 270pF 50V 
C30 CQMB473KTH Mylar Capacitor 047uFD 50V 
C31 CQMB104KTH Mylar Capacitor -1uFD 50V 
C32, 33 CCFB100DCT Ceramic Capacitor 10pF 50V 
C34 CSKCO10MDC Tantalum Capacitor 1uFD 10V 
C35 CKFB103MDT Ceramic Capacitor O1KFD 50V 
C36, 37, 38, 39 CBFIE473KY | Ceramic Capacitor 047KFD 25V 
C40, 41, 42, 43, CSKCO1OMDC Tantalum Capacitor 1uFD. 10V 
C44 CBF1B104ZN Ceramic Capacitor AFD 12V 
C45, 46, 47, 48, 49 CBFIE473KY Ceramic Capacitor .047HFD 25V 
C50, 51, 52, 53, 54, CCFB820KOT | Ceramic Capacitor 82pF 50V 

55, 56, 57 
C60 CKFB822KBT Ceramic Capacitor 8200pF 50V 
C61 CBF1IE473KY Ceramic Capacitor .047uFD 25V 
C62, 63 CCFB200KCT Ceramic Capacitor 20pF 50V 
C64 CBFIE473KY Ceramic Capacitor .047nFD 25V 
C65 CCFBIONWLT Ceramic Capacitor 100pF 50V 
C66, 67 CSSDR15MDC_ __‘ Tantalum Capacitor -15uFD 16V 
C68, 69 CBFIE473KY | Ceramic Capacitor .047uFD 25V 
C71, 72, 73, 74 CBFIE473KY Ceramic Capacitor .047KFD 25V 
C75, 76, 77 COMB393KTH | Mylar Capacitor .039uFD 50V 
C78, 79 CEAD470NLX Electrolytic Capacito 47yuFD 16V 
c80 CEAD470NLX Electrolytic Capacitor 47uFD 16V 
C81, 82 CBFIE473KY Ceramic Capacitor 047uFD 25V 
c83 CBF1B104ZN | Ceramic Capacitor -1KFD 12V 
C84, 85 CBFIE473KY Ceramic Capacitor 047uFD =. 25V 
D1 QDS81004XZ | Silicon Diode ERA81-004 
02, 3, 4, 10, 11, 12, QDSS2076#8 | Silicon Diode » 182076 

13, 14, 15, 16, 17, | 

18 
DS QDZ5R1IELAA Zener Diode RDS.1EL1 
06 QDS81004XZ Silicon Diode ERA81-004 
07 QDZ4R3ELCA Zener Diode RD4.3EL3 
08,9 QDSS2076#8 Silicon Diode 182076 
FB1,2 YFRLOOO002 Ferrite Bead ZBF253S-01 
tt,2 LF100KE04Y | Choke Coil 10UH S00uUMA Axial 
MRI RAB104M08X Resistor Array 100Kx8 1/8W 20% 
MR2 RAB333M08X Resistor Array 33Kx8 1/8W 20% 
MR3, 4,5 RAB104M08X Resistor Array 100Kx8 1/8W 20% 

— = 
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Assembly Name Description and Specifications | 

P.C. Board Ass'y | Main PCB Ass'y | 
| 

EhSoei vice No) Part Code Description and Specifications ail 
MR6 RAB333M08X Resistor Array 33Kx8 1/8W 20% 
MR7 RAB104M08X Resistor Array 100Kx8 1/8W 20% 
MR 
M1 QQ040373AT Ic TC40H373P Hi-Speed C-MOS 
M2 Q0040245AT Ic TC40H245P Hi-Speed C-MOS 
M3 QQ040138AT Ic TC40H138P Hi-Speed C-MOS 
M4 Q0040138AT Ic TC40H138P Hi-Speed C-MOS 
MS QQ040139AT Ic TC40H139P Hi-Speed C-MOS 
M8, 9 QQHX1002A% Ic RAM Package 2K RAMx 4PCS 
M12 QQ061325HB Ic HN613256PD-02 
M13 QQ040032AT Ic TC40HO32P Hi-Speed C-MOS 
M14 Q0040175AT Ic TC40H175P Hi-Speed C-MOS 
M15 QQ040367AT Ic TC40H367P Hi-Speed C-MOS 
M16 Q0040138AT Ic TC40H138P Hi-Speed C-MOS 
M17 QQ040000AT Ic TC40HOOOP Hi-Speed C-MOS 
M18 QQ001990BA Ic UPD1990AC 
M19 QQ008085A5 Ic MSMB80C85ARS 
M20, 21 QQ040367AT Ic TC40H367P Hi-Speed C-MOS 
M22 QQ006402AZ Ic D3-6402-9 or HD3-6402C-9 
M23 QQ040367AT Ic TC40H367P Hi-Speed C-MOS 
M24 QQ040032AT Ic TC40HO32P Hi-Speed C-MOS 
M25 QQ008155A5 Ic MSM81C55RS 
M26 Q0040002AT Ic TC40HOO2P Hi-Speed C-MOS 
M27 QQ004011AN Ic MN4011B 
M28 QQ004013AN Ic MN4013B 
M32 QQ040367AT Ic TC40H367P Hi-Speed C-MOS 
M33 QQ040157AT Ic TC40H157P Hi-Speed C-MOS 
M34, 35, 36 Q0014584AB Ic HD14584BP 
M37 QQM00061AU Ic TLO61CP 
M38, 39 Q0040367AT Ic TC40H367P Hi-Speed C-MOS 
om! TC12RZ001B Convertor Trans TN22A 
P ¥ZC1150001 Terminal For Shield Plate 
RY1 ZRA265101Z Reray FBR211CD005-M 
RI RD25PJ182x Carbon Film Resistor 1/4w 1.8K ohm +5% 
R2 RQBPF1503X M-Oxide Film Resistor 1/4w 150K ohm +1% 
R3 ROBPF2701X M-Oxide Film Resistor 1/4Ww 2.7K ohm 11% 
R4 ROBPF2262x M-Oxide Film Resistor 1/4w 22.6K ohm +1% 
RS RD25PJ563X Carbon Film Resistor 1/4W 56K ohm 5% 
R6 RD25PJ563X Carbon Film Resistor 1/4w 56K ohm 15% 
R7 RD25PJ563X Carbon Film Resistor 1/4W 56k ohm +5% 
R8 RD25PJ153X Carbon Film Resistor 1/4W 15K ohm 45% 
RQ RD25PJ154x Carbon Film Resistor 1/4w 150K ohm 45% 
R10 RD25PJ473X Carbon Film Resistor 1/4w 47K ohm 45% 
R11 RD25PJ154X Carbon Film Resistor 1/4w 150K ohm 45% 
R12 RD25PJ154X Carbon Film Resistor 1/4w 150K ohm +5% 














Assembly Name 


Description and Specifications 





P.C. Board Ass'y 





Main PCB Ass'y 








Symbolic or 








Exploded View No, Part Code Description and Specifications 

R13, 14 RD25PJ182X Carbon Film Resistor 1/4W 1.8K ohm +5% 
R15 RD25PJ103X Carbon Film Resistor 1/4W 10K ohm +5% 
R16 RD25PJ471X Carbon Film Resistor 1/4W 470 ohm 45% 
R17 RD25PJ103X Carbon Film Resistor 1/4W 10K ohm 75% 
R18 RD25PJ471X Carbon Film Resistor 1/4W 470 ohm +5% 
R19 RD25PJ223X Carbon Film Resistor 1/4W 22K ohm +5% 
R20 RD25PJ271X Carbon Film Resistor 1/4W 270 ohm 45% 
R21 RD25PJ821X Carbon Film Resistor 1/4W 820 ohm +5% 
R22 RD25PJ181X Carbon Film Resistor 1/4W 180 ohm +5% 
R23 RD25PJ101X Carbon Film Resistor 1/4W 100 ohm +5% 
R24 ROD25PJ103X Carbon Film Resistor 1/4W 10K ohm 15% 
R25 RD25PJ823X Carbon Film Resistor 1/4W 82K ohm +5% 
R26 RD25PJ333X Carbon Film Resistor 1/4W 33K ohm +5% 
R27 RD25PJ153X Carbon Film Resistor 1/4Ww 15K ohm +5% 
R28 RD25PJ103X Carbon Film Resistor 1/4W 10K ohm +5% 
R29 RD25PJ153X Carbon Film Resistor 1/4W 15K ohm 15% 
R30 RD25PJ333X Carbon Film Resistor 1/4W 33K ohm +5% 
R31 RO25PJ105X | Carbon Film Resistor 1/4W 1M ohm +5% 
R33 RD25PJ333X Carbon Film Resistor 1/4W 33K ohm +5% 
R34 RD25PJ103X | Carbon Film Resistor 1/4W 10K ohm +5% 
R35 RD25PJ223X Carbon Film Resistor 1/4W 22K ohm 15% 
R36, 37, 38 RD25PJ333X Carbon Film Resistor 1/4W 33K ohm +5% 
R39 RO25PJ104X Carbon Film Resistor 1/4W 100K ohm +5% 
R40 RO25PJ823X Carbon Film Resistor 1/4W 82K ohm +5% 
R41 RD25PJ104X Carbon Film Resistor 1/4W 100K ohm +5% 
R42 RD25PJ103X Carbon Film Resistor 1/4W 10K ohm 45% 
R43, 44 RD25PJ333X Carbon Film Resistor 1/4W 33K ohm +5% 
R45 RD25PJ103X Carbon Film Resistor 1/4W 10K ohm 45% 
R46, 48 RD25PJ333X Carbon Film Resistor 1/4W 33K ohm +5% 
R49 RD25PJ111X Carbon Film Resistor 1/4W 110 ohm +5% 
R50 RD25PJ123X Carbon Film Resistor 1/4W 12K ohm +5% 
R51 RD25PJ222x Carbon Film Resistor 1/4W 2.2K ohm 15% 
R52 RD25PJ333X | Carbon Film Resistor 1/4W 33K ohm 45% 
R53 RD25PJ683X | Carbon Film Resistor 1/4W 68K ohm +5% 
RS4 RD25PJ332X Carbon Film Resistor "/4W 3.3K ohm +5% 
R55 RD25PJ101X Carbon Film Resistor 1/4W 100 ohm +5% 
R56 RD25PJ104X Carbon Film Resistor 1/4W 100K ohm 45% 
R57 RD25PJ102X Carbon Film Resistor 1/4W 1K ohm +5% 
R58 RD25PJ333X Carbon Film Resistor 1/4w 33K ohm +5% 
RS9 RD25PJ102X Carbon Film Resistor 1/4W 1K ohm 45% 
R60 RD25PJ683X Carbon Film Resistor 1/4W 68K ohm +5% 
R61 ROD25PJ154X Carbon Film Resistor 1/4W 150K ohm +5% 
R62, 63, 64 RD25PJ333X Carbon Film Resistor 1/4W 33K ohm +5% 
R65 RD25PJ102X Carbon Film Resistor 1/4W 1K ohm 45% 
R66, 67 RD25PJ104X Carbon Film Resistor 1/4W 100K ohm 45% 
R68, 69 RD25PJ102X Carbon Film Resistor 1/4W 1K ohm 45% 
R71 RD25PJ333X Carbon Film Resistor 1/4W 33K ohm +5% 
R72 RD25PJ104X Carbon Film Resistor 1/4W 100K ohm 15% 








—— 
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Assembly Name Description and Specifications | 
P.C. Board Ass’y Main PCB Ass‘y | 
Bese arn. Part Code Description and Specifications 
R73, 74, 75, 76 RD25PJ333X Carbon Film Resistor 1/4W 33K ohm 15% 
R77 RD25PJ332X Carbon Film Resistor 1/4w 3.3K ohm 15% 
R78, 79 RD25PJ333X Carbon Film Resistor 1/4w 33K ohm 45% 
R80 RD25PJ103X Carbon Film Resistor 1/4W 10K ohm 15% 
R81, 82, 83 RD25PJ333X Carbon Film Resistor 1/4w 33K ohm 45% 
R84 | RD25PJ103X Carbon Film Resistor 1/4W 10K ohm +5% 
R85 | RD25PJ104x Carbon Film Resistor 1/4W 100K ohm = 5% 
R87, 88, 89 RD25PJ333X Carbon Film Resistor 1/4W 33K ohm +5% 
R90, 91 RD25PJ333X Carbon Film Resistor 1/4W 33K ohm +5% 
R92 RD25PJ104x Carbon Film Resistor 1/4W 100K ohm +5% 
ROS RD25PJ333X Carbon Film Resistor 1/4w 33K ohm 15% 
R94 RD25PJ104X Carbon Film Resistor 1/4W 100K ohm = 5% 
R95 RD25PJ333X Carbon Film Resistor 1/4W 33K ohm +5% 
R96 RD25PJ104X Carbon Film Resistor 1/4W 100K ohm +5% 
R97 RD25PJ333X Carbon Film Resistor 1/4w 33K ohm +5% 
R98, 99 RD25PJ104X Carbon Film Resistor 1/4W 100K ohm +5% 
R100 RD25PJ104X Carbon Film Resistor 1/4W 100K ohm 45% 
R101, 102, 103 RD25PJ331X Carbon Film Resistor 1/4w 330 ohm +5% 
R104 RD25PJ622X Carbon Film Resistor 1/4Ww 6.2K ohm 15% 
R105 RD25PJ183X. Carbon Film Resistor 1/4W 18K ohm 5% 
R106 RD25PJ622X Carbon Film Resistor 1/4w 6.2K ohm +5% 
R107 RD25PJ183X Carbon Film Resistor 1/4W 18K ohm 15% 
R108 RD25PJ622X Carbon Film Resistor 1/4w 6.2K ohm 15% 
R109 RD25PJ183X Carbon Film Resistor 1/4W 18K ohm 15% 
R110 RD25PJ622X Carbon Film Resistor 1/4W 6.2K ohm 45% 
Ri RD25PJ183X Carbon Film Resistor 1/4W 18K ohm 15% 
RI12 RD25PJ104x Carbon Film Resistor 1/4W 100K ohm 15% 
R113 RD25PJ102X Carbon Film Resistor 1/4W 1K ohm 15% 
R114 RD25PJ333X Carbon Film Resistor 1/4w 33K ohm +5% 
swi SPO1ABAO6A Push Switch Reset 
sw2 $S020260ZL Slide Switch Memory Power 
sw3 $S020259ZA Slide Switch Power 
TH1,2 | QHQ5C31HZP Thermister 10K +5% 
11 QTC2603XWE Transistor E 2SC2603 PC 300MW, FT 200MHz 
T2 QTC2603XWE Transistor E 2SC2603 PC 300MW, FT 200MHz 
73,4 QTC2603XWE Transistor E 2SC2603 PC 300MW, FT 200MHz 
TS QTA1115XUE Transistor NO-R 2SA1115 PC 300, FT 200MHz 
T6 QTC1384XHN Transistor S 2SC1384 PC 750MW, FT 200MHz 
77,8 QTC2603XWE Transistor E 2SC2603 PC 300MW, FT 200MHz 
T9 OQTC2603XUE Transistor NO-R 2SC2603 PC 300, FT 200MHz 
710, 11, 12, 13, 14, QTC2603XUE Transistor NO-R 2SC2603 PC 300, FT 200MHz 
15 
Ti6 QTA1115XUE Transistor NO-R 2SA1115 PC 300, FT 200MHz 
TA. 18: QTC2603XUE Transistor NO-R 2SC2603 PC 300, FT 200MHz 
719 QTA1115XUE Transistor NO-R 2SA1115 PC 300, FT 200MHz 











Assembly Name Description and Specifications | 

















P.C. Board Ass'y Main PCB Ass'y | 
Boil Lae | Part Code | Description and Specifications 
: 
720 QTC2603KUE | Transistor NO-R 28¢2603 PC 300, FT 200MHz 
vat RV9A503801 vr. 50K ohm —B-Curve 
x1 XTR1A1001% | X'tal Oscillator KF-38G  32.768KHz +20PPM 
x2 XBR1A1003X X'tal Oscillator 4.9152MHz 
21 QNB7D18LAD | Surge Absorber SNR-7D18L 


BI ZBN036102Y NI-CD Battery 3—51ft 


a: a 








Assembly Name | Description and Specifications | 

















P.C. Board Ass'y | P.C. Board Ass'y LCD | 
Symbolic or To ‘ ‘ 
Exploded View No. Part Code Description and Specifications 
ACCN812GEA Connector Cord Assembly L.C.D to Main PCB 
MB861SFO01 L.C.D. Holder 
PLX104CHIT Printed W. Board L.C.D. PCB 
QL1SP135BC L.E.D. SLP-1358 
vas11RX001 L.C.D. Connector SG Type 
YJF02S041Z Junction Jack For Buzzer 
ZXLR202CXB | LCD. LR202-C 
CN10 ACCNAO3GEA Connector Assembly For LED 
C1, 10 CFKC104ZF% | Ceramic Chip Capacitor AFD 25V 
c2 CFKC104ZF% Ceramic Chip Capacitor FD 25V 
C3, 4 CFKC104ZF% | Ceramic Chip Capacitor FD 25V 
cs | CFTC180KC% Ceramic Chip Capacitor 18pF 25V 
C6, 7,8,9 CFKC104ZF% Ceramic Chip Capacitor WFO 25V 
C11, 12, 13, 14, 15, CFTC102ZF% Ceramic Chip Capacitor 1000pF 25V 
16,17, 18,19 
c20 CFTC102ZF% Ceramic Chip Capacitor » 1000pF 25V 
C21, 22, 23, 24, 25 CFTC221ZF% Ceramic Chip Capacitor 220pF 25V 
M1, 10 004410288 Ic HD44102CH 
M2, 3, 4, 5, 6, 7, 8, Q0044102BB Ic HD44102CH 
9 | 
M11, 12 Q0044103BB Ic HD44103BLD 
M13 qami7902PB.—§sdIC HA17902P 
Ri RJBAMG103% Chip Resistor 1/8W 10K ohm 42% 
R2 RJ8AMG103% Chip Resistor 1/8W 10K ohm 42% 
R3 RJ8SAMGA52% Chip Resistor 1/8W 26.5K ohm +2% 
R4,5 RJ8AMG 103% Chip Resistor 1/8W 10K ohm £2% 
R6, 7, 8,9, 10 RJBAMJ104% Chip Resistor 1/8W 100K ohm 15% 
R11 RJ8AMJ180% Chip Resistor 1/8W 18 ohm +5% 
R12, 13, 14, 15, 16 RJ8AMJ151% Chip Resistor 1/8W 150 ohm +5% 
— 

















Assembly Name 





Key Board Ass’y 




















Eat en nee Part Code Description and Specifications 
VK122SH188 Key Top / BRACKET 
VK122SH189 Key Top 
VK122SH190 Key Top ‘ 
VK122SH191 Key Top CAPSL 
VK122SH192 Key Top , 
VK122SH193 Key Top . 
VK122SH194 Key Top / 
VK122SH195 Key Top GRPH 
VK122SH196 Key Top CODE 
VK122SH197 Key Top NUM 
VK132SHO09 Key Top /TAB 
VK132SHO10 Key Top CTRL 
VK132SHO11 Key Top SHIFT 
VK142SHO02 Key Top ENTER 
VK172SHO003 Key Top / SPACE 
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Accessories 





Description and Specifications - 








Symbolic or 


Exploded View No, 





Part Code 


Description and Specifications 















| ACDNO20GEA 











Cassette Cable 








Assembly Name 


Description and Specifications 





Key Board Ass’y 























acer ion Part Code Description and Specifications 
ACCN870GEA Connector Cord Assembly K/B 5295-20 — 5264-10X2 
MX422LJ001 Key Guide Enter 
MX722LJ001 Key Guide Space 
PLX113AA0X Printed W. Board Key Board PCB 
SKO101X10A Key Switch-Tact Tact 
SKO111X08A Key Switch KFL13902 
SKO111X09A Key Switch KFL10903 
VK121SHO03 Key Top / TACT 
VK122SH148 KeyTop 1 
VK122SH149 Key Top 2 
VK122SH150 Key Top 3 
VK122SH151 Key Top 4 
VK122SH152 KeyTop 5 
VK122SH153 KeyTop 6 
VK122SH154 Key Top 7 
VK122SH155 Key Top 8 
VK122SH156 Key Top 9 
VK122SH157 Key Top 0 
VK122SH158 Key Top A 
VK122SH159 Key Top B 
VK122SH160 Key Top C 
VK122SH161 Key Top D 
VK122SH162 Key Top E 
VK122SH163 Key Top F 
VK122SH164 KeyTop G 
VK122SH165 Key Top H 
VK122SH166 Key Top | 
VK122SH167 Key Top J 
VK122SH168 Key Top K 
VK122SH169 Key Top L 
VK122SH170 Key Top M 
VK122SH171 Key Top oN 
VK122SH172 Key Top O 
VK122SH173 Key Top P. . 
VK122SH174 Key Top Q 
VK122SH175 Key Top R 
VK122SH176 Key Top S$ 
VK122SH177 Key Top T 
VK122SH178 Key Top U 
VK122SH179 KeyTop V 
VK122SH180 Key Top W 
VK122SH181 Key Top X 
VK122SH182 KeyTop Y 
VK122SH183 Key Top Z 
VK122SH184 Key Top ESC 
VK122SH185 Key Top — 
VK122SH186 Key Top = 
\ VK122SH187 Key Top DEL 
4-10 
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Figure V-2 LCD PCB Schematic Diagram 


V-2 PCB Views 
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Figure V-3 MAIN PCB — Component Side 
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Figure V-4 MAIN PCB — Circuit Side 
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Figure V-5 LCD PCB — Component Side 
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Figure V-6 LCD PCB — Circuit Side 
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APPENDIX 


APPENDIX 


A-1 Appendix A Connector Pin Assignment 
A-1-1 System Bus 
































Pin No. | Signal Input or Output Pin No. Signal Input or Output 
1 VDD = 40 VDD = 
2 GND | = 39 GND ar 
3 ADO In/Output 38 AD1 In/Output 
4 AD2 In/Output 37 AD3 In/Output 
5 | AD4 In/Output 36 | AD5 In/Output 
6 | AD6 In/Output 35 AD7 IN/Output 
7 A8& Output 34 AQ Output 
8 A10 Output 33 All Output 
9 A12 Output 32 A13 | Output 
10 ; Al4 Output 31 A15 Output 
| 11 | GND = 30 GND tm 
12 RD* | Output 29 WR* | Output 
13 10/M* Output 28 so Output 
14 ALE* Output 27 $1 Output 
15 CLK Output 26 YO Output 
16 (A)* Output | 25 RESET* | Output 
17 INTR Input 24 INTA Output 
18 GND = 23 GND A 
19 RAM RST Output 22 | NC << 
20 NC a 21 NC = 
20.490 16 47) 28018114. 13: 12: 17, 10. 5 te eee, ee eee | 










21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 





A-1-2 RS-232C 

















Pin No. Symbol Description 

aL GND 
2 TXR Transmit Data 
3 RXR Receive Data 
4 RTS Request to send 
5 CTS Clear to send 
6 DSR Data set ready 
4 GND 
8 CDR Carrier detect 
9 NC 

10 NC 

11 NC 

12 NC 

13 NC 

14 NC 

15 NC 

| 16 NC 

47 NC 

18 NC 

19 NC 

20 DTR Data terminal ready 

21 NC 

22 NC 

23 NC 

24 NC 

25 NC 


























A-1-3 Printer Interface 


























Pin No. Symbol Description 
z STROBE STROBE Pulse 
2 GND 
3 PDO Bit 0 of Print Data 
4 GND 
5 PD1 Bit 1 of Print Data 
6 GND 
7 PD2 Bit 2 of Print Data 
8 GND 
9 PD3 Bit 3 of Print Data 
10 GND 
ii PD4 Bit 4 of Print Data | 
12 GND 
13 PDS Bit 5 of Print Data 
14 GND 
15 PD6 Bit 6 of Print Data 
16 GND 
17 PD7 Bit 7 of Print Data 
18 GND 
19 NC 
20 GND 
21 BUSY Busy signal for Computer 
22 GND 
23 NC 
24 GND 
25 SLCT Select signal 
26 NC 
+—— ————— 
oOoBeesaoeamoeaoaaaoa ea DD 
25 23 21 19 7 15 13 1 9 7 5 3 1 
26 24 22 20 18 16 14 12 10 8 6 4 2 
& » O8 @ G@ 


A-1-4 Cassette Interface 








Pin No. Symbol Description 
1 REM1 Remote signal 
2 GND 
3 REM2 Remote signal 
4 RXC Receive Data 
5 TXC Transmit Data 
6 GND 
7 NC 
8 NC 














A-2 Keyboard Layout 


TRARTAANT 
Toe Non 





Key Top Layout 





aS SSS GEE a) 
SlolgioloiciciGiooilc 
\JAOMOOHUOOUMOHRBIE i 
JA 8SOO8OH88 08000 

Elaleisioniooloaieic 
a I) & 








DEL 
BKSP 
























































SHIFT 






































Key Display when the SHIFT key is not pushed. 


























Key Display when the NUM key is locked. 
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: = Itt Ca am 
[ojol 

















JOMVOOHHOOUOVNES 
eae aie 
jAAGBOHO800R08 

BeOOBOFOOOAWE 
‘|e 


| [ox] [rm] 


Key Display when the GRPH key is pushed. 






























































Key Display when the CODE key is pushed. 














nee PRINT PAUSE 


EGOWOO0UHH0HH 














Key Display when the CODE key and the SHIFT key are pushed. 








CoS SSeS, Se 


SH OOOHMOULUO00U 
SOs0OESG3II0t) 
SIO onalarclalalnle 






























Key Display when the GRPH key and SHIFT key are pushed, 








A-3 Character Code Table 





































































































Decimal Hex Binary splayed Keyboard Decimal Hex Binary BSPlaved Keyboard 
00 ~=—00 ~—-00000000 @ 25 19 00011001 (em) ¥ 
1 01 00000001 (cm) A 26 1A 00011010 z 
2 02 00000010 (am) 8 27. 1B 00011011 
3 03 00000011 (em) c 28 = 1C 00011100 
4 04 — 00000100 (em) 0 29 1D 00011101 _ 

5 05 00000101 (am) € 30. 1E 00011110 t 
6 06 00000110 (em) F 31 1F 00011111 { 
7 07 00000111 {an} ¢ 32 20 00100000 

8 08 — 00001000 (em) H 33. 21-~—« 00100001 ! \ 
9 09 00001001 (em) 1 34 22 ~—-00100010 We tS 
10 0A 00001010 (em) 4 35 2300100011 # # 
1108 00001011 {em} 36 24 «= oo100100 iis‘ $$ $ 
12 0C 00001100 (em) o 37 2500100101 a % 
13 0D 00001101 (em) 38 © -26-=— 00100110 e&& & 
14 0E ~—-00001110 N 39 2700100111 re ‘ 
15 OF 00001111 fo) 40 28 00101000 ¢ ( 
16 10 00010000 (em) P 41 29 00101001 y ) 
171100010001 (em] a 42. 24 00101010 is F¥ 3 
18 12 00010010 {em} R 43° 2B 00101011 + t 
19 13 00010011 (em) s 44 2C 00101100 5 

20. 14 ~— 00010100 (em) 1 45 2D—-00101101 - 

21. 15 ~—-00010101 (em) u 46 2E 00101110 . 

22 16 +~—-00010110 {em} v 47 .2F 00101111 oe / 
23° 1700010111 (em) w 48 30 oo110000 =f 0 
24 18 00011000 x 49 31 «00110001 1 














Displayed Keyboard 
Character Character 


Display Keyboard 


Decimal Hex Binary Character Character 


Decimal Hex Binary 


























50 32 00110010 > 2 75: 4B 01001011 K 
51 33 00110011 3 3 76 4c 01001100 L 
52 34 00110100 4 4 7 4D 01001101 M 
53 35 00110101 LN 5 78 4E 01001110 N 
54 36 00110110 6 6 79 4F 01001111 fo) 
55 37 00110111 “¢ Wi 80 50 01010000 ‘3 
56 38 00111000 8 8 81 51 01010001 Qa 
57 39 00111001 9 9 82 52 01010010 R 





58 3A = 00111010 83 53 01010011 





59 3B = 00111011 ; 84 54 01010100 





A» 
A 


60 3C = 00111100 85 55 01010101 





61 3D = 00111101 


86 56 01010110 





62 3E 00111110 > 87 57 01010111 





63 3F 00111111 ? 88 58 01011000 





64 40 01000000 @ 89 59 01011001 





65 4 01000001 A 90 5A 01011010 





66 42 01000010 B 91 5B 01011011 





67 43 01000011 c 92 5c 01011100 





68 44 01000100 93 5D 01011101 








slur ZO IN{(CIX/ES/CICl|Aal ao alo vo|2z/S CF A 
4 


69 45 01000101 & 94 5E 01011110 





70 46 01000110 F 95 5F 01011111 - 























Al 47 01000111 G 96 60 01100000 ~ (=) | 
72 48 01001000 H 97 61 01100001 a A 
73 49 01001001 ' 98 62 01100010 b 8 
74 4A 01001010 J 99 63 01100011 Cc c 


GlH(CO nM ys |oO|ms Die vv 
o 





A-ll 








































































































Decimal Hex Binary splayed Keyboard Decimal Hex Binary BSPlaved Keyboard 
100 64 1100100 D 125 70 01111101 > [=] 9 
101 65 01100101 2 E 126 7& 01111110 ~ (=) 1 
102 66 ~=—-01100110 ad F 127 7F 01491111 ™ 
103. 67-—01100111 9 G 128 80 10000000 [™] 
104 6801101000 fy H 129 81 ~—- 10000001 a [=] m 
105 69 01101001 i \ 130 82 10000010 k [mm] ¢ 
106 = GA s1010 so" J 131 83: 10000011 e (wm) x 
107 68 01101011 k K 132 84 10000100 HH (ws) c 
108 = 6C_-—-01101100 1 L 133 85 10000101 + [wn] 2 
109 == 6D. 01101101 m M 134 86 10000110 r) (m) 4 
110 = 6E_—-01101110 n N 135 87 10000111 [m) 1 
m4 6F 01101111 o fo) 136 88 — 10001000 i wm) 
112 70 01110000 P P 137 89 10001001 we (m) + 
113° 7101110001 ce) a 138 = BA: 10001010 # [ms] / 
114 —-72-~—-01110010 r R 139° = 88 =: 10001011 = [mm] s 
115° 7301110011 s s 140. 8C 10001100 J [mm] 
116 = 74 ~——-01110100 ©. ¥ 141 8D 10001101 + [mm] = 
117-75 01110101 u u 142 BE 10001110 f (wm) i 
118 = 7601110110 1) v 143 BF 10001111 4 (=) © 
119° 7701710111 w wW 144 90 10010000 R [=] 
120.78 ~—-01111000 x x 145 91 10010001 A u 
121 79 01111001 y me 148 = 9210010010 + [mm]: 
122 «7A «01111010 z 147 93 10010011 & [=] a 
123 7B 01111011 < (w=) 148 94 10010100 Se (=) w 
124 -7€ 01111100 H (=) 149 95 10010101 a {=} » 




















Displayed Keyboard Displayed Keyboard 




























































































Decimal Hex Binary karst Character Decimal Hex Binary CRavataer Character 
150 96 10010110 F (mm) on 175 AF 10101111 PF (=) 0 
151 97,—« 10010111 (HK (=) . 176 Bo 10110000 (=) 7 
152. 98 =~: 10011000 + (w] 0 177 B1 10110001 A (=) 4 
153-99 ~=—-10011001 AF (=). 178 = B2_—=«10110010 6 [=] 0 
154 9A_—-10011010 > [mm] | 179 B3 10110011 U (=) u 
155 98 10011011 € (mm) 180 B4 10110100 ¢ (=) 6 
156 © 9C~=— 10011100 isa [m) 2 181 BS _—-10110101 ~ (m=) [ 
157 9D_—-10011101 + (m] 3 182 86 10110110 (=) 2 
158 = 9E_-—-10011110 y [mm] 4 183° = 87 ~—«:10110111 6 (=) © 
159 9F 10011111 4 (=) 5 184 88 ~—- 10111000 a (=) 4 
160 AO 10100000 ? (=) ° 185 = B9_—-:10111001 B (=) s 
161 A1 10100001 -] (=) x 186 BA — 10111010 a (™) T 
162 A2 10100010 ¢ (=) c 187 BB 10111011 Ys (=) d 
163 = A3_—-10100011 £ (=) 8 188 = BC 10111100 (=) . 
164 4 ~—-10100100 ‘ (=) ” 189 BD 10111101 & (=) v 
165 = AS_—-:10100101 be (=) ™ 190 BE 10111110 ” (=) = 
166 AG 10100110 * (=) ) 191 BF 10111111 £ (=) F 
167. = A7_—«:10100111 + (=) - 192 co 11000000 = (=) | 
168 AB ‘10101000 t (=) + 193 C1 11000001 é {=} 3 
169 AQ 10101001 § (=) 8 194 c2 11000010 e (=) 8 
170 AA 10101010 G (m=) 195 c3 11000011 ra {=} 9 
171 AB 10101011 (™) ¢ 196 c4 11000100 gts (mm) 7 
172 ac 10101100 [mm] 197 cS 14000101 aw [em] 
173. AD 10101101 x (=): 198 =©6c6. 11000110 & (=) @ 
174 AE 10101110 % (=) / 199 c7_—«-11000111 7 (=) i 





A-13 






































































































































Decimal Hex Binary Deere Keyboard Decimal Hex Binary bis ss Reyer 
200 C8 11001000 4 (=) 4 225 «£1 «11100001 (mm] 
201 = C9_~—-11001001 H (=) k 226 £2 ~—-11100010 ® [m] @ 
202 «CA «11001010 ssF#& (=) | 227, ES 11100011 sg [m] # 
203 = CB. s11001011 u (=) i 228 = £4 ~—«'11100100 »s @s 
204 «cc «11001100 (=) v 2209 eS 11100101 My [ms] % 
205 CD 11001101 RK (=) n 230 —6 11100110 i [»] 

206 «= CE 11001110 s=&F (™) 2 are? tttoo111 MM (m) 
207. «CF 11001111 3 (=) 232. EB 11101000 gy (m=) w 
208 DO 11010000 A (=) ! 233 E9 11101001 =f {m] € 
209 = =DI_—-11010001 E (=) # 234 = EA ‘11101010 1 of) pe 
210 D2 11010010 i (=) ° 235 EB 11101011 F (wm) A 
2 D3 11010011 fa} (=) | 236 EC 11101100 qj (mm) s 
212 «4 = 1010100 ty (=) & 237, ED 1101101 fy (m] 0 
213° «DS 11010101 i (=) 1 2380 EE) «11101110 gl (mm) F 
214 «6S 11010110 ss (=) & 239° EF 11001111 il {m) x 
215 = -D7~—«11010111 E .(*) 0 240 FO ‘11110000 r (=) u 
216 =D8 «11011000 >& (=) a 241 F1 11110001 - (mm) P 
217-9 11011001 i (=) k 242" F2 11110010 1 (m] 0 
218 = DA 11011010 sF#& (=) 4 243002 FB tt0ON ss T&T (=) 
219° «DB 11011011 u (=) J 244 = «-F4~—11110100 F 
220 «pC 11011100 (=) y 245° FB -11110101 | (=) 

221. DD 11011101 bu (=) < 246 «= FG. «11110110 L (m] om 
222,» «DE «11011110 sg (=] v 24700 FT 19110111 3] [=] > 
2230 «DF 19011111 A [~) x 2480 FB 11111000 [ms] < 
224 = ED_~—-11100000 (m] z 249 = F9 «11111001 4 (m} 











A-14 





























Decimal Hex Binary ated pee hset 
250 FA 11111010 + (mm) Kk 
251 FB 11111011 r (wm) oH 
252. «FC O1N117100 {mm} 1 
2530 FD ttii0n ss (=] s 
254 FE 11111110 h (m] 
255 FR 11111111 # {m] c 








